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EXECUTIVE SUMMARY

Pastoria Energy Facility (PEF) applied to the California Independent System Operator
(CAISO) for Interconnection pursuant to Section 5.7 of the CAISO Tariff. Southern
California Edison Company (SCE) performed a System Impact Study, as requested, for
additional generation installation to the recently constructed Pastoria Energy Facility.
The additional generation installation consists of a new gas fired generator with a net
output of 157 MW (PEF Addition). The evaluations included study conditions with all
generation projects in queue ahead of the Pastoria Addition.

The purpose of the System Impact Study is to determine the adequacy of SCE’s
transmission system to accommodate all or part of the requested capacity. This study
identified that facility upgrades are necessary to mitigate thermal overload problems
identified under base case, single outage, and double outage conditions. The results of
the System Impact Study will be used to determine project cost allocation for facility
upgrades. The study accuracy and the results from the assessment of the system
adequacy are contingent on the accuracy of the technical data provided by the customer
as shown in Figure 1 and Appendix H. Any changes to the attached data could invalidate
the study results and may require reassessment.

The study includes power flow (steady-state and post-transient), transient stability and
short-circuit duty analysis. The study was performed for two system conditions: (a) 2006
heavy summer load forecast (once-in-ten-year heat wave assumption) with very high
internal northern area generation and high Midway-Vincent (Path 26) flow, and (b) 2007
spring load forecast (65% of 2006 heavy summer) with very high Big Creek Corridor
generation and two Ventura area generation dispatch sensitivities in order to stress the
Pardee and Antelope legs of the Big Creek Corridor. The following sections include
discussion and study results of the System Impact Study for the PEF Addition.

LOAD FLOW RESULTS

The study identified base case overload problems on the Antelope-Mesa 230 kV T/L,
Antelope-Cottonwind 230 kV T/L, and Pardee-Pastoria-Warne 230 kV T/L triggered by a
project(s) in queue ahead of the PEF Addition. Under heavy summer conditions with the
PEF Addition, loading on the Antelope-Mesa 230 kV T/L and Antelope-Cottonwind

230 kV T/L were found to be 115% and 102% respectively. Under light spring
conditions with the PEF Addition, loading on the Antelope-Mesa 230 kV T/L, Antelope-
Cottonwind 230 kV T/L, and Pardee-Pastoria-Warne 230 kV T/L were found to be 114%,
112% and 110% respectively.

In addition, the study identified a total of eight single contingencies under heavy summer
conditions and nine single contingencies under light spring conditions which resulted in
thermal overload problems on transmission facilities in the Big Creek Corridor south of
the SCE Magunden 230 kV substation. Under heavy summer conditions with the PEF
Addition, five different 230 kV transmission lines were found to be impacted with
loadings ranging from 109% to 123%. Under light spring conditions with the PEF
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Addition, eight different 230 kV transmission lines were found to be impacted with
loadings ranging from 108% to 148%.

Lastly, the study identified a total of fourteen double contingencies under heavy summer
conditions and thirteen double contingencies under light spring conditions which resulted
in thermal overload problems on transmission facilities in the Big Creek Corridor south
of the SCE Magunden 230 kV substation or case non-convergence. Under heavy summer
conditions with the PEF Addition, ten different 230 kV transmission lines were found to

- be impacted with loadings ranging from 102% to 187%. Under light spring conditions
with the PEF Addition, nine different 230 kV transmission lines were found to be
impacted with loadings ranging from 106% to 230%.

TRANSIENT STABILITY RESULTS

Transient stability studies determined that the system remained stable under both single
and double contingency outage conditions with the existing Big Creek and Pastoria
Energy Facility Special Protection Schemes (SPS). As aresult, the need for the PEF
Addition to participate in an SPS requires the entire PEF Addition to be tripped to
mitigate the incremental contribution to thermal overload problems identified in this
study.

Transient stability studies did not identify a violation of the recently WECC approved
Generator Electric Grid Fault Ride-Through Capability Criteria.

SHORT-CIRCUIT DUTY RESULTS

Breakers at the following seven locations should be evaluated by SCE T/S Engineering to
determine need for breaker replacement: Lugo 500 kV, Mammoth 230 kV, Magunden
230 kV, Pardee 230 kV, Pastoria 230 kV, Sylmar 230 kV, and Vincent 230 kV.

SPECIAL PROTECTION SCHEME REQUIREMENT

Due to SPS design limitations, the potential for system instability and gross thermal
overloads identified under loss of two transmission facilities (N-2) in the Big Creek
Corridor south of the Magunden Substation are currently mitigated by tripping the entire
750 MW Pastoria Energy Facility regardless of flow levels. This could result in a
maximum potential generation trip of approximately 1,150 MW which corresponds to the
sum total of the 750 MW Pastoria Energy Facility and the corresponding Big Creek
Hydro Generation trip. In addition, all projects in queue ahead of the PEF Addition who
contribute to the identified thermal overloads will need to participate in an SPS to
mitigate their corresponding incremental loading contributions. As a result, the total
amount of generation tripping potential under double outage contingencies with the
inclusion of all queued projects could potentially increase in excess of 2,300 MW.

With the addition of new transmission facilities south of Antelope, Phase 1 and Phase 2
of the Antelope Transmission Project, the total amount of generation tripping could be
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reduced down to approximately 1,700 MW which is still in excess of the 1,400 MW
CAISO Spinning Reserve limit. As such, SCE will require CAISO Operational approval
to exceed the currently established 1,400 MW N-2 generation tripping limit if use of an
SPS for the PEF Addition is to be considered. Arming studies necessary to support the
SPS design and approval by the WECC RAS Task Force will determine the exact amount
of generation tripping requirements once they are completed. However, due to design
limitations, the PEF Addition may require complete redesign of the recently installed
PEF SPS.

LIMITED OPERATION STUDIES

The proposed in-service date for the PEF Addition is earlier than a number of generation
and transmission projects ahead in queue. Due to system limitations, the PEF Addition
will not be allowed to generate prior to these upgrades being in service without additional
studies. Operational studies will be necessary to identify if the PEF Addition can be
placed in-service on a temporary basis, under limited condition (output and period), prior
to constructing the currently planned transmission upgrades, except for the Pastoria-
Pardee Reconductor Project, and any new transmission upgrades identified for this
project during the Facilities Study. The operation of the PEF Addition prior to the in-
service date of the transmission projects identified in the Facilities Study will be subject
to CAISO approval. '

FACILITY STUDY

A Facilities Study will be required to determine the facilities and upgrades necessary to
interconnect the proposed PEF Addition. The study should:

1. Investigate feasibility and develop cost associated with upgrading the existing
Pastoria-Pardee-Warne 230 kV T/L. Thermal base case overload on this transmission
line was triggered by a project in queue ahead of the PEF Addition. Prior to the.
inclusion of the PEF Addition, the overload was found to be marginal and therefore
upgrade was not recommended. The transmission upgrade that should be evaluated is
the reconductoring with new ACSS/TW class conductor such as a 1334.6 ACSS/TW
or other conductor with mechanical properties similar to the existing 1033 ACSR in
order to avoid tear-down of existing tower infrastructure. .

2. If reconductor with new ACSS/TW class conductor is not feasible, develop cost
associated with the complete tear-down and rebuild of the Pastoria-Pardee-Warne
230 kV T/L with bundled 1590 ACSR conductor.

3. For loss of two transmission lines in the Big Creek Corridor south of Magunden,

investigate with the CAISO the possibility of tripping generation in excess of the
current 1,400 MW limit. '
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4. 1If the CAISO does not allow tripping in excess of the current 1,400 MW N-2
Spinning Reserve limit, investigate feasibility and develop costs associated with a
new 230 kV T/L from Pastoria to Pardee.

5. Perform Technical Assessments with the following upgrades modeled in the case in
order to determine if sufficient capacity is made available with the upgrades in place:

a. Upgrade to the existing Antelope-Mesa 230 kV T/L. This transmission upgrade
was identified in a System Impact Study performed for a project in queue ahead
of the PEF Addition. The project upgraded should involve complete tear-down
and rebuild with

1. 500kV single—bircuit construction standards between the SCE Antelope and
SCE Rio Hondo substations '

ii. 230 kV double-circuit construction standards with a single bundled 1590
ACSR conductor between the SCE Rio Hondo and SCE Mesa 230 kV
substations

b. Upgrade the existing section of the Antelope-Magunden No.2 230 kV T/L south
of the newly proposed Cottonwind 230 kV substation. This transmission upgrade
was identified in a System Impact Study performed for a project in queue ahead
of the PEF Addition. The project upgraded should involve complete tear-down
and rebuild with bundled 1590 ACSR conductor.

c. Upgrade to the existing Pardee-Pastoria-Warne 230 kV T/L with 1334.6
ACSS/TW.

d. Path 26 dispatch at 3,700 MW consistent with May 2, 2005 upgraded Path Rating.

6. If the initial technical studies determine that operating the new 500 KV facilities at
230 kV is insufficient, then perform additional studies to reevaluate system operating
500 kV facilities at 500 kV.

7. Determine if a Special Protection Scheme can be utilized to mitigate any remaining
single and double contingency overloads.

a. Ifa special protection scheme is feasible, develop appropriate remedial action
scheme, identify necessary protection requirements and develop cost.

b. If a special protection scheme is found to be infeasible, identify additional
transmission upgrades necessary to mitigate any remaining impacts and develop
cost.

8. Evaluate circuit breakers at the seven locations identified in Table 5 and develop
costs for any breaker replacements as applicable.



9. Reevaluate single-phase-to-ground and three-phase-to-ground short-circuit duty
including transmission upgrades listed in Item 5, review any additional substation
locations, and develop cost.
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PASTORIA ENERGY FACILITY, LLC
PASTORIA ADDITION
SYSTEM IMPACT STUDY

May 13, 2005

L INTRODUCTION

Pastoria Energy Facility (PEF) applied to the California Independent System Operator
(CAISO) for Interconnection pursuant to Section 5.7 of the CAISO Tariff. Southern
California Edison Company (SCE) performed a System Impact Study, as requested, for
additional generation installation to the recently constructed Pastoria Energy Facility.
The additional generation installation consists of a new gas fired generator with a total
net output of 157 MW (PEF Addition). The evaluations included study conditions with
all generation projects in queue ahead of the Pastoria Addition.

The purpose of the System Impact Study is to determine the adequacy of SCE’s
transmission system to accommodate all or part of the requested capacity. This study
will identify the extent of any congestion and determine if there are any negative impacts
to reliability. New special protection schemes (SPS), facilities, or system upgrades will
be recommended to maintain system reliability in accordance with the California
Independent System Operator’s (CAISO) Reliability Criteria. The existing system
cannot accommodate the PEF Addition without transmission upgrades.

The results of the System Impact Study will be used to determine project cost allocation
for facility upgrades. The study accuracy and the results for the assessment of the system
adequacy are contingent on the accuracy of the technical data provided by the customer
as shown in Figure 1 and Appendix H. Any changes to the attached data could invalidate
the study results and may require reassessment.

The study includes power flow (steady-state and post-transient), transient stability, and
short-circuit duty analysis. The study was performed for two system conditions: (a) 2006
heavy summer load forecast (once-in-ten-year heat wave assumption) with very high
internal northern area generation and high Midway-Vincent (Path 26) flow, and (b) 2007
spring load forecast (65% of 2006 heavy summer) with very high Big Creek Corridor
generation and two Ventura area generation dispatch sensitivities in order to stress the
Pardee and Antelope legs of the Big Creek Corridor. The following sections include
discussion and study results of the System Impact Study for the PEF Project Addition.



IL STUDY CONDITIONS AND ASSUMPTIONS

A. Planning Criteria

The supplemental study was conducted by applying the California Independent
System Operator (CAISO) Reliability Criteria. More specifically, the main criteria
applicable to this study are as follows:

Power Flow Assessment

~

The following contingencies are considered for transmission and subtransmission
lines and 500/230 kV transformer banks (“AA-Banks™):

Assuming the largest unit (San Onofre Unit 2 or 3) initially off and then:
¢ Single Contingencies (loss of one line or one AA-Bank)

Assuming both San Onofre Units in service and then:
¢ Single Contingencies (loss of one line or one AA-Bank)

e Double Contingencies (loss of two lines or one line and one AA-Bank)
(Outages of two AA-Banks are beyond the Planning Criteria)

The following loading criteria are used:

Transmission Lines - Base Case Limiting Component Normal Rating
N-1 Limiting Component A-Rating
N-2 Limiting Component B-Rating

500/230 kV Transformer Banks | Base Case Normal Loading Limit

Long-Term & | As defined by SCE Operating
Short-Term Bulletin No.33

The following principles were used in determining whether congestion management,
special protection schemes, or facility upgrades are required to mitigate base case,
single contingency, or double contingency overloads: '

e Congestion management, as a means to mitigate base case overloads, can be
used if it is determined to be manageable and the CAISO concurs with the
implementation.

e Facility upgrades will be required if it is determined that the use of congestion
management is unmanageable as defined in the congestion management
section that follows.

e Special protection schemes (SPYS), in lieu of facility upgrades, will be
recommended if the scheme is effective, does not jeopardize system integrity,
does not exceed the current CAISO single and double contingency tripping



limitations, does not adversely effect existing or proposed special protection
schemes in the area, and can be readily implemented.

e Facility upgrades will be required if use of protection schemes is determined
to be ineffective, the amount of tripping exceeds the current CAISO single
and double contingency tripping limitations, adverse impacts are identified on
existing or currently proposed special protection schemes, or the scheme
cannot be readily implemented.

e Congestion management in preparation for the next contingency will be
required, with CAISO concurrence, if no facility upgrades or special
protection schemes are implemented.

Congestion Assessment

The following study method was implemented to assess the extent of possible
congestion:

a). Under Base Case with all transmission facilities in service, the system was
evaluated with all existing interconnected generation and all generation
requests in the area that have a queue position ahead of this request (pre-
project).

b). Under Base Case with all transmission facilities in service, the system was
reevaluated with the inclusion of the PEF Addition (post-project).

If the normal loading limits of facilities are exceeded in (a), the overload is identified
as an existing overload that was triggered by a project in queue ahead of the PEF
Addition. If the normal loading limits of facilities are exceeded in (b) and were not
exceeded in (a), the overload is identified as triggered by the addition of the PEF
Addition. The PEF Addition and other market participants in the area may be
subjected to congestion management, potential upgrade cost and/or participation of
any proposed special protection scheme if the project addition aggravates or triggers
the overload. Additionally, the PEF Addition may have to participate in mitigation of
overloads triggered by subsequent projects in queue, subject to FERC protocols and
policies. :

In order for congestion management to be a feasible alternative to system facilities,
all of the following factors need to be satisfied:

e Time requirements for neceésary coordination and communication between
the CAISO operators, scheduling operators and SCE operators.

e Distinct Path/Corridor rating should be well defined so monitoring and
detecting congestion and implementing congestion of the contributing
generation resources can be performed when limits are exceeded.



e Sufficient amount of market generation in either side of the congested
path/corridor should be available to eliminate market power.

e Manageable generation in the affected area is necessary so that operators can
implement congestion management if required (i.e. the dispatch schedule is
known and controllable).

The results of these studies should be able to identify:

a). if capacity is available to"accommodate the proposed PEF Addition and all
projects ahead in queue without the need for congestion management, special
protection schemes, or facility upgrades

. b). if congestion still exists in the area with the inclusion of the PEF Addition and
all projects ahead in queue under single and double element outage conditions
assuming no new special protection schemes are in place

c). if sufficient capacity is maintained to accommodate all Must-Run and
Regulatory Must-Take generation resources with all facilities in service

d). if sufficient capacity is maintained to accommodate the total output of any one
generation resource which is not classified as Must-Run.

The range of base case congestion will be determined by reducing market generation
projects in the various areas within the SCE northern system (i.e. Big Creek corridor,
Ventura Area, Path 26, etc.). For single and double element outage conditions, the
same methodology will be used to determine how much generation tripping is
required in order to determine if use of special protection schemes is appropriate.

Use of special protection schemes will be deemed inappropriate if the total amount of
generation reduction is found to exceed 1,150 MW under loss of one transmission
element and 1,400 MW under loss of two transmission elements. These limits are
established by the CAISO utilizing the current Spinning Reserve Criteria.

. Pastoria Energy Facility Addition

The Pastoria Energy Facility is geographically located east of Interstate 5 north of
Lebec, California. The Project Addition is to be connected to the recently constructed
Lebec 230 kV Substation. Figure 1 below provides the single line diagram showing
the proposed PEF Addition.

The inclusion of the PEF Addition is anticipated to impact flows on the Big Creek
Corridor transmission lines south of Magunden. There are currently eleven 230 kV
transmission lines south of Magunden that will increase to twelve with the addition of
another project in queue ahead of the PEF Addition. Existing amp ratings for these
transmission lines are provided below in Table 1.
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TABLE 1
SOUTH OF MAGUNDEN TRANSMISSION LINE AMPACITY VALUES
- . Normal Long-Term Short-Term
Transmission Line
Emergency Emergency
Antelope Magunden No.1 230 kV 895 945 945
Antelope-Mesa 230 kV 895 1020 1190
Antelope-Vincent 230 kV 1240 1342 1342
Antelope-Cottonwind 230 kV 1240 1320 1342
Cottonwind-Magunden 230 kV 1240 1342 1342
Magunden-Pastoria No.1 230 kV 825 936 936
Magunden-Pastoria No.2 230 kV 825 936 936
. Magunden-Pastoria No.3 230 kV 1150 1320 1342
Bailey-Pardee 230 kV 1500 1500 1500
Pardee-Pastoria 230 kV 1500 1500 1500
Pardee-Pastoria-Warne 230 kV 1240 1342 1342
Pardee-Pastoria-Warne 230 kV 1240 1342 1342
Bailey-Pastoria 230 kV 1500 1500 1500




C. Currently Planned Transmission Projects

Wind generation interconnection requests in the Antelope Valley and Tehachapi Area
ahead of the PEF Addition have triggered the need for additional transmission
projects or upgrades in the Big Creek Corridor. These upgrades include the new
transmission facilities from the SCE Antelope Substation to the SCE Pardee and SCE
Vincent substations as outlined below. An application for a Certificate of Public
Convenience and Necessity (CPCN) has been filed for these upgrades by SCE with
the California Public Utilities Commission (CPUC). The following transmission
facilities for which a CPCN applcation was filed were modeled into the starting
power flow cases:

e Segment 1 of the Antelope Transmission Project - a new 500 kV transmission line
(bundled 2156 ACSR) initially energized at 230 kV from the Antelope substation
to Pardee substation (approved by the CAISO)

e Segment 2 of the Antelope Transmission Project - a new 500 kV transmission line
(bundled 2156 ACSR) initially energized at 230 kV from the Antelope substation
to Vincent substation (not yet approved by the CAISO)

o Segment 3 of the Antelope Transmission Project (not yet approved by the
CAISO):

o anew radial 500 kV transmission line (bundled 2156 ACSR) initially
energized at 230 kV from the Antelope substation to the potential location
of a conceptual substation hub referred to as Tehachapi Substation #1 near
Cal Cement :

o anew 230 kV transmission line (bundled 1590 ACSR) from the location
of the Tehachapi Substation #1 to the location of a second conceptual
substation referred to as Tehachapi Substation #2 near Monolith

o anew substation near Monolith with two line positions (one for line to
Antelope and one for line to the Barren Ridge I Wind Project which then
continues to the Barren Ridge II Wind Project) referred to as Tehachapi
Substation #2.

In addition to the above transmission projects, the Pastoria-Pardee Reconductor
Project was also included into the starting power flow cases. This project was
identified as an infrastructure replacement project and consists of reconductoring two
of the three lines south of Pastoria (Pastoria-Bailey, Bailey-Pardee and Pastoria-
Pardee 230 kV 605 ACSR conductored transmission lines) with a new 666.6
ACSS/TW conductor. The new conductor will increase the thermal conductor rating
of these two lines from 885 amps up to 1500 amps. The third transmission line south
of Pastoria (Pastoria-Pardee-Warne 230 kV) is not part of this project and therefore
will be limited to a maximum conductor rating of 1240 amps based on conductor



type. This project is currently under construction with the Pastoria-Bailey 230 kV
line already upgraded. Upgrades to the remaining lines will be done commencing on
October 2005 and be completed by April 2006.

Need for additional transmission upgrades have been identified in System Impact
Studies performed for projects ahead in queue of the PEF Addition. These upgrades
are currently being explored as part of the corresponding Facilities Study and may
provide additional capacity for the PEF Addition. These potential upgrades include
complete tear-down and rebuild of the existing Antelope-Mesa 230 kV transmission
line. Neither a CPCN application has not been filed with the CPUC for this
transmission upgrade nor has the CAISO granted approval for such an upgrades. As
such, these projects were not included into the starting base cases.

D. System Conditions

To simulate the SCE transmission system for analysis, the study used databases that
were used to conduct the SCE Annual CAISO Controlled Facilities Expansion
Program. The bulk power study considered scenarios that evaluated maximum
Midway-Vincent' imports® and maximum generation from the Big Creek hydro units,
Qualified Facilities, and market generation in the Big Creek and Ventura areas.
Pump loads were assumed off for both the heavy summer and light spring conditions.
These conditions were examined to identify loading scenarios that would stress the
SCE 500 kV transmission system network and the 230 kV Big Creek corridor. In
addition, the study considered three load conditions: 2006 heavy summer, 2007 light
spring stressing the Pardee leg of the Big Creek corridor, and 2007 light spring
stressing the Antelope leg of the Big Creek Corridor.

E. Big Creek Remedial Action Scheme

The Big Creek system has several existing remedial action schemes (RAS) for single
and double element outage conditions. The relevant elements of the existing Big
Creek RAS that may be impacted by the proposed PEF Addition are as follows:

1. An overload of the following lines will initiate an automatic runback of the
generation units at Mammoth Pool and/or Eastwood. Eastwood will not
runback if in pump mode.

¢ Magunden-Pastoria No.1 230-kV
e Magunden-Pastoria No.2 230-kV
e Magunden-Pastoria No.3 230-kV

! Midway-Vincent lines interconnect Northern California with Southern California and are referred to as
Path 26. Maximizing Midway-Vincent flow increases imports through the SCE 500 kV network.

% Imports were set to 3,400 MW in accordance with the existing WECC Path Rating at time of application.
It should be noted that Path rating studies are currently underway to evaluate further increasing path rating
to 3,700 and 4,000 MWs.



2. An SEL-68 stability relay located at Magunden will run-back the generation
units at Mammoth Pool and/or Eastwood for growing oscillations and trip for
unstable power swings. Eastwood will not be tripped if in pump mode.

3. Atany time that the Big Creek and San Joaquin Valley RAS is inoperative or if
the SEL-68 stability trip relay at Magunden is unavailable, the following
limitation will apply:

e Big Creek Project (Big Creek 1, 2, 3, 4, 8, Mammoth Pool, Portal PH, and
Eastwood) net generatien output is limited as defined by System Operating
Bulleting No.204.

o The power flow south of the SCE Magunden substation is limited to
1180 MW with all five lines in service.

F. New PEF Special Protection Schemes

The initial Pastoria Energy Facility 750 MW project required a new Special
Protection Scheme (PEF SPS) for loss of one or two transmission facilities. This new
SPS has been approved by the WECC RAS Task Force and has already been placed
in service. The following outlines the outages that can result in the potential
operation of the new PEF SPS:

Single Qutages

Loss of Antelope-Magunden No.1 230 kV
Loss of Antelope-Magunden No.2 230 kV
Loss of Pastoria-Edmonston 230 kV

Loss of Pastoria-Pardee 230 kV

Loss of Pastoria-Pardee-Warne 230 kV
Loss of Pardee-Bailey 230 kV

Loss of Pastoria-Bailey 230 kV

NOoWUnRLD =

Double Outages

Loss of Antelope-Magunden No.1 and No.2 230 kV lines

Loss of Antelope-Vincent and Antelope-Mesa 230 kV lines

Loss of Pastoria-Pardee-Warne and Pastoria-Pardee 230 kV lines
Loss of Pastoria-Pardee-Warne and Pastoria-Bailey 230 kV lines
Loss of Pastoria-Pardee-Warne and Pardee-Bailey 230 kV lines
Loss of Pastoria-Pardee and Pastoria-Bailey 230 kV lines

Loss of Pastoria-Pardee and Pardee-Bailey 230 kV lines

Nowunk»Pbhe=

Maintenance Outages

Under maintenance conditions, the proposed PEF SPS will arm the entire Pastoria
Energy Facility (750 MW) to trip for the next outage condition.



The PEF SPS design is by far the most complicated Special Protection Scheme in
service to protect the SCE network. The scheme has a total of 28 arming points,
which is the current maximum number of arming points that SCE will consider in
implementing an SPS. Twenty-seven of the twenty-eight arming points are utilized to
trip individual units at the Pastoria Energy Facility (five units) under the outages
outlined above. The design of the scheme groups the seven single outages into five
arming categories in order to limit the number of arming points required for single
outages to twenty-five (5 arming buckets x 5 units = 25) in a fashion that provides the
most flexibility. For loss of two transmission lines, the entire PEF project is tripped
thereby requiring only one arming point. An additional arming point is utilized to
handle maintenance outages and overlapping outages.

Generation projects in queue ahead of the PEF addition were identified to potentially
require implementation of special protection schemes. Since the PEF SPS cannot be
expanded beyond the current design, complete redesigned of the RAS may be
necessary. Such redesign may involve tripping the proposed project addition for each
of the outages previously identified. New facility upgrades will be required if it is
determined that use of SPS cannot be implemented for the PEF addition. Results of
the study will be used to determine if redesigned of the PEF RAS may be used to
accommodate the additional generation unit.

. Power Flow Study

The system impact studies evaluated a total of six different power flow study
scenarios. Transmission projects were included in order to identify if the need for
additional delivery upgrades are necessary. Further description of the additional case
assumptions follows:

1. Big Creek Corridor under 2006 heavy summer with all currently planned
transmission upgrades and generation projects in queue ahead of the PEF
Addition, Case 1.

Upgraded Big Creek Corridor to include all transmission projects and a 2006
heavy summer load forecast with high internal generation in the SCE northern
area electrical system. Generation included: Year 2004 reliability must-run,
regulatory must-take, all existing generation in the basin area, and all other
proposed generation projects in queue ahead of the proposed Pastoria Addition.
Generation patterns were maximized in the SCE northern area, with the South of
Lugo limit enforced, in order to identify extent of potential congestion after the
in-service of the proposed project



. Big Creek Corridor under 2006 heavy summer with all currently planned
transmission upgrades and the inclusion of the PEF Addition, Case 2.

Case 1 was modified to include the PEF Addition. South of Lugo flow was not
enforced in order to determine project contribution to the South of Lugo loading
problem.

. Big Creek Corridor under 2007 light spring with all currently planned
transmission upgrades and generation projects in queue ahead of the PEF
Addition while stressing the Pardee leg of the Big Creek corridor, Case 3

Upgraded Big Creek Corridor to include all transmission projects and a 2007 light
spring load forecast with high internal generation in the SCE northern area
electrical system. Generation included: Year 2004 reliability must-run, regulatory
must-take, all existing generation in the basin area, and all other proposed
generation projects in queue ahead of the proposed PEF Addition. Generation
patterns were maximized in the SCE northern area, except for Ventura Area
generation which was assumed off-line, in order to identify the extent of potential
congestion after the in-service of the proposed project when stressing the Pardee
leg of the Big Creek corridor.

. Big Creek Corridor under 2007 light spring with all currently planned
transmission upgrades and the inclusion of the PEF Addition while stressing the
Pardee leg of the Big Creek Corridor, Case 4

Case 3 was modified to include the PEF Addition.

. Big Creek Corridor under 2007 light spring with all currently planned
transmission upgrades and generation projects in queue ahead of the PEF
Addition while stressing the Antelope leg of the Big Creek corridor, Case 5.
Case 3 was modified to adjust interchanges between Arizona and California so
that Ventura area generation can be dispatched to reflect 35% of total nameplate
capacity available in order to stress the Antelope leg of the Big Creek corridor.

. Big Creek Corridor under 2007 light spring with all currently planned
transmission and the inclusion of the PEF Addition while stressing the Antelope

leg of the Big Creek Corridor, Case 6

Case 5 was modified to include the PEF Addition.
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: TABLE 2
POWER FLOW STUDY ASSUMPTIONS (MW)

Heavy Light Spring Light Spring
Summer Stress Pardee Stress Antelope
Area Assumptions Casel | Case2 | Case3 | Cased4d | CaseS | Case6
Pre Post Pre Post Pre Post
Generation 15,679 | 15,702 7,299 7,322 8,106 8,128
Import 7,462 7,462 6,828 6,827 6,027 6,028
Load 22,553 | 22,553 13,625 13,625 13,625 13,625
System Losses 588 611 502 524 508 531
Major Flows
Path 26 3,390 3,388 3,391 3,389 3,371 3,367
East-of-River 3,121 3,121 2,287 2,483 1,785 1,782
West-of-River 3,940 3,944 3,737 3,735 3,069 3,067
South of Magunden |~ 716 716 1,077 1,077 1,077 1,077
North of Lugo 967 967 28 27 26 26
South of Lugo 5,799 5,853 4,542 4,597 4,574 4,630
South of Pardee & 3,400 3,509 3,007 3,119 3,468 3,579
Vincent .
SCIT 12,787 | 12,785 10,187 | 10,181 9,498 9,495

H. Transient Stability Study

The following study conditions were utilized in conducting the transient stability
assessment:

An SEL-68 stability relay located at Magunden that is part of the Big Creek Remedial
Action Scheme (RAS) could result in either run back or tripping of the Big Creek
hydro generation depending on stable or unstable power swings, which occur under
extremely high south of Magunden flows. To examine potential impacts to the
existing Special Protection Schemes, all single contingency conditions were evaluated
with south of Magunden power flows adjusted prior to adding the PEF Addition so
that loss of any one line did not trigger the Big Creek RAS.

For double contingency conditions, south of Magunden power flows were maximized
to determine if additional wind generation adversely aggravates the existing special
protection schemes (SPS) in the Big Creek Corridor and triggers need to include
additional generation units into the existing Special Protection Schemes.

Standard fault clearing times were applied for single outage contingencies assuming
three-phase-to-ground faulted conditions. These times include 6-cycle fault clearing
for 230 kV faults in the Big Creek corridor, 5-cycle fault clearing for 230 kV faults in
the main LA Basin (south of the Vincent and Pardee substations), and 4-cycle fault
clearing for 500 kV faults.
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e Standard fault clearing times were applied for double outage contingencies assuming
single-phase-to-ground faulted conditions.

e Delayed fault clearing times were applied for single contingencies assuming smgle-
line-to-ground faulted conditions.

I. Short -Circuit Duty

To determine the impact on short-circuit duty after inclusion of the PEF Addition, the
study calculated the maximum symrhetrical three-phase-to-ground short-circuit duties at
the most critical locations. Bus locations where short-circuit duty is increased with the
PEF Addition by at least 0.1 KA and the duty is in excess of 60% of the minimum
breaker nameplate rating are flagged for further review in the Facilities Study. Generator
and transformer data as provided by the customer was used according to the generator
and transformer data sheets.

III.

GENERATOR ELECTRIC GRID FAULT RIDE-THROUGH
CAPABILITY CRITERIA

WECC has recently adopted a Generator Electrical Grid Fault Ride-Through Capability
Criteria. The purpose of this Low Voltage Ride-Through Criteria is to ensure continued
reliable service. The Criteria is summarized as follows:

1.

Generators are required to remain in-service during system faults (three phase
faults with normal clearing and single-line-to-ground with delayed clearing)
unless clearing the fault effectively disconnects the generator from the system.
This requirement does not apply to faults that would occur between the generator
terminals and the high side of the generator step-up transformer or to faults that
would result in a voltage lower than 0.15 per unit as measured on the high side of
the generator step up transformer.

In the post-fault transient period, generators are required to remain in-service for
the low voltage excursions specified in WECC Table W-1 (provided below) as
applied to load bus constraint. These performance criteria are applied to the
generator interconnection point, not the generator terminals.

Generators may be tripped after the fault period if this action is intended as part of
a special protection scheme.

This Standard does not apply to a site where the sum of the installed capabilities
of all machines is less than 10MVA, unless it can be proven that rellablhty

concerns exist.

This Standard applies to any generation independent of the interconnected voltage
level.
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6. This standard can be met by the performance of the generators or by installing
additional equipment (e.g. SVC, etc.).

7. Existing individual generator units that are, or have been, interconnected to the
network at the same location at the time of the adoption of this Standard are
exempt from meeting this Standard for the remaining life of the existing
generation equipment. Existing individual generator units that are replaced are
required to meet this Standard.

. Table W-1
WECC DISTURBANCE-PERFORMANCE TABLE
OF ALLOWABLE EFFECTS ON OTHER SYSTEMS

NERC and Outage Frequency Transient Voltage Minimum Post-Transient
WECC Associated with the Dip Standard Transient Voltage Deviation
Categories | Performance Category Frequency Standard
(Outage/Year) Standard (See Note 2)
A Not Applicable Nothing in Addition to NERC
Not to exceed 25%
at load buses or 30% Not below 59.6 Hz
at non-load buses. ot below 7. °
B >0.33 for 6 cycles or Not to exceed 5%
Not to exceed20% | 1ore at 2 load bus at any bus
for more than 20
eycles at load buses.
Not to exceed 30% at
any bus. Not below 59.0 Hz
C Not to exceed
0.033-0.33 Not to exceed 20% for 6 cycles or o
10% at any bus
for more than 40 more at a load bus
cycles at load buses.
D <0.033 Nothing in Addition to NERC

Note 2: As an example in applying the WECC Disturbance-Performance Table, Category B disturbance in
one system shall not cause a transient voltage dip in another system that is greater than 20% for more than
20 cycles at load buses, or exceed 25% at load buses or 30% at non-load buses at any time other than
during the fault.

IV. DYNAMIC MODELS

GE PSLF Version 14.2, adopted by WECC, supports the generation models proposed by
for the PEF Addition.

enrou
This model is used for a solid rotor generator that is represented by equal mutual

inductance rotor modeling.

ggovl

This model is used to represent a general governor model that is proposed to be used with
this generator.
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exst4b

This model is used to represent an IEEE type ST4b excitation system proposed to be used
with this generator.

pssZa

This model is used to represent a dual input power system stabilizer (IEEE type PSS2A)
proposed to be used with this generator.

-

V. POWER FLOW RESULTS

The need for additional transmission line upgrades south of Antelope was identified with
the addition of previous generation projects in queue ahead of the PEF Addition. SCE
was ordered to file an application for a Certificate for Public Convenience and Necessity
(CPCN) with the California Public Utility Commission (CPUC) for transmission facilities
necessary to integrate wind generation pursuing interconnection via the FERC mandated
CAISO Interconnection process as well as other conceptual wind generation projects
located in the Antelope Valley and Tehachapi Region®. As a result, these studies were
performed with the assumption that transmission upgrades south of Antelope as discussed
in the Assumptions Section were in service prior to inclusion of the PEF Addition. These
upgrades are part of the Antelope Transmission Project (ATP) and involve new
transmission from the Antelope Substation to the Pardee Substation located in Santa
Clarita, from Antelope to Vincent. The Antelope, Pardee, and Vincent Substations are
located in the Lancaster area, Santa Clarita, and Acton area respectively.

The following presents the power flow study results. Power flow plots are provided in
Appendix A (Heavy Summer), Appendix B (Light Spring w/o Ventura area generation)
and Appendix C (Light Spring with 35% Ventura area generation). Details of heavy
summer results are provided in Table 7-1 while Light Spring results stressing the
Antelope and Pardee Legs of the Big Creek Corridor are provided in Table 7-2 and Table
7-3 respectively. '

BASE CASE

With the addition of generation at the existing Pastoria Energy Facility, the study
identified two transmission lines with base case overloads during summer conditions and
three transmission lines with base case overloads during spring conditions. These
overloads are summarized below in Table 3-1.

3 CPUC Decision 04-06-010
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Table 3-1
Base Case Thermal Overloads

Heavy Summer | Light Spring

Impacted Transmission Lines Pre Post Pre Post
Antelope-Cottonwind 230 kV 97.0% | 101.7% | 107.4% | 112.0%
Antelope-Mesa 230 kV 112.5% | 114.7% | 111.0% | 114.3%
Pardee Leg of Pardee-Pastoria-Warne 230 kV - - 101.2% | 109.7%

It should be noted that the Pardee-Pastoria-Warne 230 kV T/L is not part of the Pastoria-
Pardee Reconductor Project and therefore will require mitigation of identified overload
problem. In addition, this line is limited due to line clearance so congestion management
protocols need to be established such that the loading can be decreased in a short period.

SINGLE OUTAGE CONTINGENCY (N-1)

Under heavy summer conditions, eight single contingencies were identified to result in
line loadings that are in excess of the maximum allowable limit on five different
transmission lines. Two of the five impacted transmission lines were also identified to
experience base case condition thermal loadings in excess of maximum allowable limit.
Two of the three single contingency outage impacted transmission lines that are not
identified to be a base case overload are triggered by a project in queue ahead of the PEF
Addition but are aggravated with the PEF Addition. The remaining transmission line
overload identified under heavy summer load conditions is triggered with the PEF
Addition. Highest loading on impacted transmission line is summarized below in Table
3-2 with a more detailed summary provided in Table 7-1 located in the Table Section.

Table 3-2
Heavy Summer Thermal Overloads
Under Loss of One Transmission Facility

Impacted Transmission Line Worst Single Contingency Pre Post
Antelope-Cottonwind 230 kV Antelope-Magunden 230 kV T/L 114.3% | 120.4%
Antelope-Magunden 230 kV Antelope-Cottonwind 230 kV T/L 114.9% | 122.6%
Antelope-Mesa 230 kV Mesa-Vincent 230 kV T/L 130.4% | 134.3%
Antelope-Vincent 230 kV (Existing) | New Antelope-Vincent 230kV T/ | 102.3% | 108.9%
Pardee-Pastoria-Warne 230 kV Bailey-Pastoria 230 kV T/L 110.5% | 122.0%

Under light spring conditions, a total of nine single contingencies were identified to
impact eight transmission lines. Three of these eight impacted transmission lines were
also identified as base case overload problems. Overloads on the remaining five

impacted transmission lines were found to be triggered by a project in queue ahead of the
PEF Addition and are aggravated with the inclusion of the PEF Addition. Of these five
transmission lines, two involve overloads on south of Pastoria transmission facilities that
are currently being upgraded from 605 ACSR conductor (885 amps) to 666.6 ACSS/TW
conductor (1500 amps). The 666.6 ACSS/TW conductor transmission lines do not have
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emergency capability due to conductor limitations (normal rating is equal to emergency
rating). Since the inclusion of the PEF Addition adversely increases the tripping potential
for the 750 MW Pastoria Energy Facility, the PEF Addition will be required to mitigate
such incremental impact by either adding new facilities or participating in a new Special
Protection Scheme (SPS) that tnps the PEF Addition if use of such SPS is found to be

acceptable.

Highest loading on impacted transmission line is summarized below in Table 3-3 with a
more detailed presentation prov1ded in Table 7-2 and Table 7-3 located in the Table

Section

Table 3-3
Light Spring Thermal Overloads
Under Loss of One Transmission Facility

Impacted Transmission Line Worst Single Contingency Pre Post
Antelope-Cottonwind 230 kV Pardee-Pastoria 230 kV T/L 120.6% | 138.1%
Antelope-Magunden 230 kV Antelope-Cottonwind 230 kV T/L 133.7% | 141.4%
Antelope-Mesa 230 kV Mesa-Vincent 230 kV T/L 127.0% | 130.5%
Antelope-Vincent 230 kV (Existing) | New Antelope-Vincent 230 kV T/L. | 120.6% | 126.8%
Bailey-Pardee 230 kV Pardee-Pastoria 230 kV T/L 99.2% | 107.9%
Bailey-Pastoria 230 kV Pardee-Pastoria 230 kV T/L 106.7% | 116.1%
Pardee-Pastoria 230 kV Bailey-Pastoria 230 kV T/L 102.4% | 111.8%
Pardee-Pastoria-Warne 230 kV Bailey-Pastoria 230 kV T/L 136.4% | 148.2%

DOUBLE OUTAGE CONTINGENCY (N-2)

The studies identified a total of fourteen “likely” double contingencies impacting ten
different 230 kV transmission lines. All impacted ten different transmission lines were
found to be impacted by projects in queue ahead of the PEF Addition. The inclusion of
the PEF Addition aggravates these overloads and therefore will be required to participate
in mitigation measures. Most incremental impacts are in the order of 10 to 20 percent. In
addition, several double outage contingencies did not result in a converging solution
indicating a potential voltage collapse. The use of a special protection scheme will only
be considered if the CAISO concurs that the current 1,400 MW N-2 maximum generation
trlp limit can be exceeded. The details of these double outage cont1ngenc1es are provided
in Table 7-1, Table 7-2, and Table 7-3.

V1. TRANSIENT STABILITY STUDY RESULTS

Single Contingencies (N-1)

As discussed in the assumptions section, all single contingency transient stability studies

were conducted by applying a three-phase-to-ground bus fault at critical locations. These
locations involved substations in the Big Creek corridor between Magunden, Pardee, and
Vincent. Results of the transient stability analysis indicate that the system remains stable
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under loss of one transmission line and operation of any corresponding special protection
schemes. Single contingency transient stability plots prior to including the PEF Addition
and after including the PEF Addition are provided in Appendix D and Appendix E
respectively. Table 4 below summarizes the critical outages examined and provides
study results.

Table 4-1
Single Contingency
Transient Stability Study Results

’{));I;;;: i;:l; Df:;li:)n Transmission Line Qutage Sl;tls):llllttsy
Single 30 6 cycles | Antelope-Magunden No.1 230 kV Stable
Single 30 6 cycles | Antelope-Mesa 230 kV Stable
Single 30 6 cycles | New Antelope-Pardee 230 kV Stable
Single 30 6 cycles | New Antelope-Vincent 230 kV Stable
Single 30 6 cycles | Proposed Antelope-Cottonwind 230 kV Stable
Single 30 6 cycles | Bailey-Pastoria 230 kV Stable
Single 30 6 cycles | Magunden-Pastoria No.3 230 kV Stable
Single 390 6 cycles | Proposed Magunden-Cottonwind 230 kV Stable
Single 30 6 cycles | Pardee-Bailey 230 kV Stable
Single 30 6 cycles | Pardee-Pastoria 230 kV Stable
Single 30 6 cycles | Pastoria-Pardee-Warne 230 kV Stable

Double Contingencies (N-2)

As discussed in the assumptions section, all double contingency studies were conducted
by applying a single-phase-to-ground bus fault at critical locations. These locations
involved substations in the Big Creek corridor between Magunden, Pardee, and Vincent.
Results of the double contingency transient stability analysis indicate that the inclusion of
the PEF Addition does not adversely impact system stability. All identified transient
stability problems are mitigated by either existing special protection schemes (Big Creek
RAS and PEF SPS) or by previously identified need for additional SPS triggered by a
project in queue ahead of the PEF Addition. As a result, the need for tripping the PEF
Addition is dictated by the incremental thermal loading contribution associated with the
PEF Addition. - Double contingency transient stability plots prior to the PEF Addition and
after including the PEF Addition are provided in Appendix F and Appendix G
respectively. Table 4-2 below summarizes the critical outages examined and provides
study results.
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Table 4-2
Double Contingency
Transient Stability Study Results

et [ |t T et | S0
Double | 10 6 cycles ?ﬂ;ﬁiﬁi’f&fﬁﬁfcf&ﬁﬁﬁo gy | Stable
Double | 10 | 6cycles ﬁ::iggzl\\/ﬁ?e v Stable
Double 10 6 cycles I:izlﬁ‘;l:&; i-ezin;?? (I)l tk%;’O kv Stable
Double | 10 | 6 cycles ?ﬂ;ﬁi‘éﬁﬁiﬁﬂiﬁ?ﬁéﬁg 230y | Stable
Dowle | 10 | Gy [Josmeertastora No2 50K | s
Dowble | 10 | Goyeles | pacy-Pastoria 2301y Stable
Double | 10 | Geyeles | porce oo e 230 kv Stable
Dowble | 16 | 6eycles | poroeDaley 250 | Stable
bouble 10 6 cycles gzg:::g:siizﬂf\?/ge 230 KV Stable

VII. SHORT CIRCUIT DUTY STUDY RESULTS

The results of the maximum symmetrical three-phase-to-ground short circuit duty at the
critical buses in the SCE bulk transmission system are summarized below in Table 6.

The study results indicate that the PEF Addition increases short-circuit duties by an
amount equal or greater than 0.1kA at seven locations were duty is in excess of 60% of
the minimum breaker nameplate rating. The following summarizes the impact of the PEF
addition:

o At Pastoria 230kV substation bus, the short-circuit duty is increased by 1.8kA
from 31.4 to 33.2kA

o Breakers at the seven locations listed below in Table 5 should be evaluated by
SCE T/S Engineering to determine need for breaker replacement.
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Table 5
Three-Phase-to-Ground Short-Circuit Duty Results

Pre-Project Post-Project DELTA

. XR KA XR KA KA
Past 230 14.1 31.4 14.8 33.2 1.8
Magunden 230 10 21.2 10 21.5 0.3
Pardee ~ 230 17.3 54.5 17.2 54.7 0.2
| Lugo 500 21.7 43.7 21.7 43.8 0.1
Mammoth 230 10.5 7.6 10.5 7.7 0.1
Sylmar S. 230 ~19.5 57.7 19.4 57.8 0.1
Vincent 230 19.5 54 19.5 54.1 0.1

VIII. CONCLUSION
LOAD FLOW RESULTS

The study identified base case overload problems on the Antelope-Mesa 230 kV T/L,
Antelope-Cottonwind 230 kV T/L, and Pardee-Pastoria-Warne 230 kV T/L triggered by a
project(s) in queue ahead of the PEF Addition. Under heavy summer conditions with the
PEF Addition, loading on the Antelope-Mesa 230 kV T/L and Antelope-Cottonwind

230 kV T/L were found to be 115% and 102% respectively. Under light spring
conditions with the PEF Addition, loading on the Antelope-Mesa 230 kV T/L, Antelope-
Cottonwind 230 kV T/L, and Pardee-Pastoria-Warne 230 kV T/L were found to be 114%,
112% and 110% respectively.

In addition, the study identified a total of eight single contingencies under heavy summer
conditions and nine single contingencies under light spring conditions which resulted in
thermal overload problems on transmission facilities in the Big Creek Corridor south of
the SCE Magunden 230 kV substation. Under heavy summer conditions with the PEF
Addition, five different 230 kV transmission lines were found to be impacted with
loadings ranging from 109% to 123%. Under light spring conditions with the PEF
Addition, elght different 230 kV transmission lines were found to be 1mpacted with
loadings ranging from 108% to 148%.

Lastly, the study identified a total of fourteen double contingencies under heavy summer
conditions and thirteen double contingencies under light spring conditions which resulted
in thermal overload problems on transmission facilities in the Big Creek Corridor south
of the SCE Magunden 230 kV substation or case non-convergence. Under heavy summer
conditions with the PEF Addition, ten different 230 kV transmission lines were found to
be impacted with loadings ranging from 102% to 187%. Under light spring conditions
with the PEF Addition, nine different 230 kV transmission lines were found to be
impacted with loadings ranging from 106% to 230%.
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TRANSIENT STABILITY RESULTS

Transient stability studies determined that the system remained stable under both single
and double contingency outage conditions with the existing Big Creek and Pastoria
Energy Facility Special Protection Schemes (SPS). As a result, the need for the PEF
Addition to participate in an SPS requires the entire PEF Addition to be tripped to
mitigate the incremental contribution to thermal overload problems identified in this
study.

Transient stability studies did not identify a violation of the recently WECC approved
Generator Electric Grid Fault Ride-Through Capability Criteria.

SHORT-CIRCUIT DUTY RESULTS

Breakers at the following seven locations should be evaluated by SCE T/S Engineering to
determine need for breaker replacement: Lugo 500 kV, Mammoth 230 kV, Magunden
230 kV, Pardee 230 kV, Pastoria 230 kV, Sylmar 230 kV, and Vincent 230 kV.

SPECIAL PROTECTION SCHEME REQUIREMENT

Due to SPS design limitations, the potential for system instability and gross thermal
overloads identified under loss of two transmission facilities (N-2) in the Big Creek
Corridor south of the Magunden Substation are currently mitigated by tripping the entire
750 MW Pastoria Energy Facility regardless of flow levels. This could result in a
maxinium potential generation trip of approximately 1,150 MW which corresponds to the
sum total of the 750 MW Pastoria Energy Facility and the corresponding Big Creek
Hydro Generation trip. In addition, all projects in queue ahead of the PEF Addition who
contribute to the identified thermal overloads will need to participate in an SPS to
mitigate their corresponding incremental loading contributions. As a result, the total
amount of generation tripping potential under double outage contingencies with the
inclusion of all queued projects could potentially increase in excess of 2,300 MW.

With the addition of new transmission facilities south of Antelope, Phase 1 and Phase 2
of the Antelope Transmission Project, the total amount of generation tripping could be
reduced down to approximately 1,700 MW which is still in excess of the 1,400 MW
CAISO Spinning Reserve limit. As such, SCE will require CAISO Operational approval
to exceed the currently established 1,400 MW N-2 generation tripping limit if use of an
SPS for the PEF Addition is to be considered. Arming studies necessary to support the
SPS design and approval by the WECC RAS Task Force will determine the exact amount
of generation tripping requirements once they are completed. However, due to design
limitations, the PEF Addition may require complete redesign of the recently installed
PEF SPS.
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LIMITED OPERATION STUDIES

The proposed in-service date for the PEF Addition is earlier than a number of generation
and transmission projects ahead in queue. Due to system limitations, the PEF Addition
will not be allowed to generate prior to these upgrades being in service without additional
studies. Operational studies will be necessary to identify if the PEF Addition can be
placed in-service on a temporary basis, under limited condition (output and period), prior
to constructing the currently planned transmission upgrades, except for the Pastoria-
Pardee Reconductor Project, and any new transmission upgrades identified for this
project during the Facilities Study. The operation of the PEF Addition prior to the in-
service date of the transmission projects identified in the Facilities Study will be subject
to CAISO approval.

FACILITY STUDY

A Facilities Study will be required to determine the facilities and upgrades necessary to
interconnect the proposed PEF Addition. The study should:

1. Investigate feasibility and develop cost associated with upgrading the existing

Pastoria-Pardee-Warne 230 kV T/L. Thermal base case overload on this transmission
' line was triggered by a project in queue ahead of the PEF Addition. Prior to the

inclusion of the PEF Addition, the overload was found to be marginal and therefore
upgrade was not recommended. The transmission upgrade that should be evaluated is
the reconductoring with new ACSS/TW class conductor such as a 1334.6 ACSS/TW
or other conductor with mechanical properties similar to the existing 1033 ACSR in
order to avoid tear-down of existing tower infrastructure.

2. If reconductor with new ACSS/TW class conductor is not feasible, develop cost
associated with the complete tear-down and rebuild of the Pastoria-Pardee-Warne
230 kV T/L with bundled 1590 ACSR conductor.

3. For loss of two transmission lines in the Big Creek Corridor south of Magunden,
investigate with the CAISO the possibility of tripping generation in excess of the
current 1,400 MW limit.

4. If the CAISO does not allow tripping in excess of the current 1,400 MW N-2
Spinning Reserve limit, investigate feasibility and develop costs associated with a
new 230 kV T/L from Pastoria to Pardee.

5. Perform Technical Assessments with the following upgrades modeled in the case in
order to determine if sufficient capacity is made available with the upgrades in place:

a. Upgrade to the existing Antelope-Mesa 230 kV T/L. This transmission upgrade
was identified in a System Impact Study performed for a project in queue ahead
of the PEF Addition. The project upgraded should involve complete tear-down
and rebuild with
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i. 500 kV single-circuit construction standards between the SCE Antelope and
SCE Rio Hondo substations

ii. 230 kV double-circuit construction standards with a single bundled 1590
ACSR conductor between the SCE Rio Hondo and SCE Mesa 230 kV
substations

Upgrade the existing section of the Antelope-Magunden No.2 230 kV T/L south
of the newly proposed Cottonwind 230 kV substation. This transmission upgrade
was identified in a System Impact Study performed for a project in queue ahead
of the PEF Addition. The project upgraded should involve complete tear-down
and rebuild with bundled 1590 ACSR conductor.

Upgrade to the existing Pardee-Pastoria-Warne 230 kV T/L with 1334.6
ACSS/TW.

d. Path 26 dispatch at 3,700 MW consistent with May 2, 2005 upgraded Path Rating.

6. If the initial technical studies determine that operating the new 500 kV facilities at
230 kV is insufficient, then perform additional studies to reevaluate system operating
500 kV facilities at 500 kV.

7. Determine if a Special Protection Scheme can be utilized to mitigate any remaining
single and double contingency overloads.

a.

If a special protection scheme is feasible, develop appropriate remedial action
scheme, identify necessary protection requirements and develop cost.

If a special protection scheme is found to be infeasible, identify additional
transmission upgrades necessary to mitigate any remaining impacts and develop
cost. '

8. Evaluate circuit breakers at the seven locations identified in Table 5 and develop
costs for any breaker replacements as applicable.

Reevaluate single-phase-to-ground and three-phase-to-ground short-circuit duty

including transmission upgrades listed in Item 5, review any additional substation
locations, and develop cost.
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Table 6-1
SCE A-Bank Substation Load Forecast (MW)
with 1-in-10 Year Heat Wave Adjustment

Substation 2004 2005 2006 2007 200_8 2009 2010
Alamitos 151 152 154 155 157 158 158
Antelope-Bailey 592 602 614 623 634 642 650
Barre 660 669 673 733 756 763. 769
Blythe 61 62 63 64 64 65 66
Camino 2 2 2 2 2 2 2
Center 474 480 ~ 496 500 505 507 510
Chevmain 51 51 51 51 51 51 51
Chino 649 674 694 712 731 745 761
Cima 2 2 2 2 2 2 2
Del Amo 459 475 485 445 452 455 463
Devers-Mirage 776 800 825 847 872 435 400
Eagle Mt. 5 5 5 5 5 5 5
[Eagle Rock - 184 186 188 189 191 191 192
Ellis 586 598 609 638 645 649 656
E! Nido 336 343 350 357 361 ) 363 367
Etiwanda 544 567 581 595 619 630 644
Ameron 57 57 57 57 57 57 57
Goleta 233 . 236 239 241 244 245 247
Gould 98 100 101 102 104 104 105
Hinson 455 459 . 405 408 412 410 411
Johanna 394 402 411 418 425 431 436
Kramer 305 309 312 315 318 329 334

JLa Cienega 392 399 406 410 416 418 421
[La Fresa 647 654 661 666 674 675 679
[Laguna Bell 549 552 563 576 577 584 588
Lewis 596 603 616 630 644 656 665
Lighthipe 536 545 612 614 623 629 635
IMesa 535 542 547 552 562 563 566
|Mirage 0 0 0 0 0 470 476
Mira Loma 570 596 623 648 666 681. 697
IMoorpark 595 610 624 636 649 677 806
[Oak Valley 0 0 0 0 0 0 173
Olinda 354 360 370 377 381° 385 388
Padua 595 603 616 627 643 650 658
Rector 514 526 535 543 552 . 557 563
Rio Hondo 669 678 682 689 694 697 701
{San Bernardino 494 501 514 526 530 539 550
Santa Clara 521 534 544 552 559 562 567
Santiago 957 642 664 692 710 728 749
Saugus 575 594 613 631 649 666 581
Springville 173 176 180 182 186 188 189
Valley 1077 1127 1174 1220 1266 1306 1347
\estal ) 175 179 184 188 193 196 201
Victor 515 525 538 547 559 565 573
Viejo 0 361 370 374 381 388 397
Villa Park 689 708 717 721 727 732 740
Vista 66kV 671 690 707 727 © 745 752 766
Vista 115kV 407 428 441 450 474 494 385
Walnut 626 634 648 657 667 672 - 680
Total| 20,506 20,998 21,466 21,894 22,334 22,669 23,027




Table 6-2
SCE A-Bank Substation Load Forecast (MW)
60% of 1-in-10 Year Heat Adjusted Forecast

" Substation 2004 2005 2006 2007 2008 2009 2010
Alamitos 91 91 92 93 94 95 95
Antelope-Bailey 355 361 368 374 380 385 390
Barre 396 401 404 440 454 458 461
Blythe 37 37 38 38 38 39 40
Camino 1 1 ~ 1 1 1 1 1
Center 284 288 298 300 303 304 306
Chevmain 31 31 31 31 31 31 31
Chino 389 404 416 427 439 447 457
Cima 1 1 1 1 1 1 1
Del Amo 275 285 291 267 271 273 278
Devers-Mirage 466 480 495 508 523 261 240
Eagle Mi. 3 3 3 3 3 3 3
EﬂleRock 110 112 113 113 115 115 115
Ellis 352 359 365 383 387 389 394
El Nido 202 206 210 214 217 218 220
Etiwanda 326 340 349 357 371 378 386
Ameron 34 34 34 34 34 34 34
Goleta 140 142 143 145 146 147 148
Gould 59 60 61 61 62 62 63
Hinson 273 275 243 245 247 246 247
Johanna 236 241 247 251 255 259 262
Kramer 183 185 187 189 191 197 200
La Cienega 235 239 244 246 250 251 253

|La Fresa 388 392 397 400 404 405 407
Iﬂuna Bell 329 331 338 346 346 350 353
Lewis 358 362 370 378 386 394 399
JLighthipe 322 327 367 368 374 377 381
IMesa 321 325 328 331 337 338 340
Mirage 0 0 0 0 0 282 286
Mira Loma 342 358 374 389 400 409 418
Moorpark 357 366 374 382 389 406 484
Qak Valley 0 0 0 0 0 0 104
Olinda 212 216 222 226 229 231 233
Padua 357 362 370 376 386 390 395
Rector 308 316 321 326 331 334 338
Rio Hondo 401 407 409 413 416 418 421
San Bernardino 296 301 308 316 318 323 330
Santa Clara 313 320 326 331 335 337 340
Santiago 574 385 398 415 426 437 449
Saugus 345 356 368 379 389 400 349
Springville 104 106 108 109 112 113 113
Valiey 646 676 704 732 760 784 808
Vestal 105 107 110 113 116 118 121
Victor 309 315 323 328 335 339 344
Viejo 0 217 222 224 229 233 238
Villa Park 413 425 430 433 436 439 444
Vista 66kV 403 414 424 436 447 451 460
Vista 115kV 244 257 265 270 284 296 231
Walnut 376 380 389 394 400 403 408
Total 12,304 12,599 12,880 13,136 13,400 13,601 13,816
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HEAVY SUMMER HEAVY SUMMER
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APPENDIX B

LIGHT SPRING
POWER FI.LOW PLOTS

WITHOUT VENTURA
AREA GENERATION



(IR
& WoNkE

(e By WA N oY LB LS 30 AN
HREEE e sl U0E AYC S TS (e, J[M1I303
sl Ll ALg i gD 10 200 20 JAS [NHE VLIS HOILIGIR 00 g0 | TWRNAD
6 A1REED A e P [ TIHE [Td W] W CHIEN] SLTRI] Rae
WALEAS OEZ
HOQINHOD ¥3z43 314
0u07 dWld NOLSNOWIS
v S8 'SEYE| pNOT vy
00000
AW LE"LBE} .
M4 GE ‘BETL 'u3D ¥Bly |
AINWUTS ®aJdy uOS|P3 LA A B AL LA Y
W AINDWEY
MRS oee 'S weowmoM
P ' I 1]
at ‘__W LJ3C0Nd wIHALSYd
Ll
mii BNy
P |
4 o8 G : 35 81z 23 815 8
o s el n . @ls e e s 9®
Y wden L I |
4
o

1Lk "0
WAJ T4E

EORE
1
3
w3 aff
4TIOD FIEE—— Waad 37003 w3 wian
1L
oI JONOH BN mm mm TIBOLSPY
P
!
s o
11t 1 ._r T ENMIONIR
g
W A 8 ol 5 , y
B -
o Vg o o e | N Wis;
ANIRNIA FTY T T T . .
1 ..m B 8 L BN TS
s upe B8
ma o
e £a| Biie
TO0E= [ 50— 1'aN 37
W
1 111 O BN ITVIMN bn8
3z 3 ko
2 98 o
Cha
g
[
eam €Uow Ong
=1
| o
_ [T T
MOTLNG . 80
AOMT LW IWOHIOHIL | doHHIL CHITONTH THabRT




LBy
P P L i
A v AL (e

Jiahill)

(01 L UNDA ORI THI g LEMe)50d Sh MIALS e
% LTE VUM 3056 M) 08
ATLS LMD WELSHE 4001 0 9065 1)

[

W3LSAS DEZ
HOTINMOD H33wI 918

H SE "SZSE| puai wIdo

HYAW 08 "hEhHIL
M pg'ETEL 'l Uy

RIRWUTS ®ady WOS|P3

ARMO LW

W 6

Qu0T dHNd NOLSWOWT3

[T

®

LLLE ]
J1ul133
WHINIT

EL T TR L]

i

KLINCWEY

FLRHEL
ool

m'n
ENyNbYL

LAl B oL R LT
Lo
Lt ot
b Mm 123r0ud wibQLsSed
b (0
AT . [
o e o b bz
A ] G
wipt (B = a
. 11
o 2
@l -
HE ot .,.._ 1
2 W 80
G.l mff, af, 1 pm
B eRTl N .mm.mg.mg_u_
i 7 %2 %l o5 %5
R 3
wm Ar
LELE ] mm 1eso
ks B
MOt T WOw 3 | twg o
i 4
HTII'E OAMIH BIM # =4 I
: 2 kel
i
Mo
_ HERERE
-} -} -]
sk
ENIITNIH
E'hle \
L TR~ R T
.,5...z_"_._w
- E'DN "iEIN
o
s e 5ee
O G LM ITNIAEN TR
v v
e A2 E'De ATTIAD ol
B w oo
rm_ ol NN
&




g
| iz s
[t iy

A 0EF it o] Lieg- T 1N

4 AN JERLEH 57 L0360 LS 960 ARSNO]
0% 4T 0 TNESH (B B G InE K]
JENIE L] RAISIS HIELIIE BIEQLSH 41 am] Tey3N3n

FLZED
WILGAS QET

HOMIWH0D 43381 914

AUHIH

' MW SE'SZ9g| pes w0y

HAW
MW

S8 'LES)
&€ '66EL "USE T3y

FItwwhs wody WOS{P3

WHES JHd W] TLiaLnedinn T1Ea [T L

I907 dWNd NOLSNOWIA

oLy

ikt

NOfeS  oboT1vd HERdRROW

HLEsOHID

I t oz
[t
.u.m mm LJ300Hd wInglsed
T 28009
: 1
b e At mﬁ_mﬁ&mﬁ
[l e i LN LA g LA Y
wn e e e 2% Mo 9e ¥
+
A m
£
4 B
Pl
a0 L
[T T
B do b
b .
e Wl 3
1™
b
PSEE] nlf i e
Ll .-.J.-I.lu = G 3w bl b=
LIk b '
oWeT3'E QUNON DIH mw m_m vIHoLsRd |=n.l-n_m.ﬂ®
T Tor g._hne
= F _____....__a_a 1010
AL 1 4 * O
Mla Mg ¥la a.___.t@
' a._w_:.m a.m !
-] -] a ! (i,
s s n.__r..@ !
LA T ENIOINIH
: 15 i
g P P o O L Ov WRETN
avala T 3T T
m. Mmmm £ON 253
o h Sl
i i i vl L0y TN e
LIRS .|._._ LT IR T
35
3 8 ? ANONMYM
wlE w2 i
Ll ] ol
m "o
INIEON IH
b
[
oam s m_qmuw=.oz s £anans
- .
. | | .
= | ] 8 ngm
g [P T e
2d0TILNY ., [
ARMT LW | AL |deHRHIL




IRLE (103000 TN IVRLING 57 J300AL50d *h JLNE 20D ANFEW0]
FIHEE Jabg 305 14 143 00 AU I I W TSR LI
P Al e 4imed M OEF et HIBALER-THRE 21-H A5 L1 WLSHS -HLLILY HIRQL5H M) JLELE
[E] [T
MILSAS DEZ

HOTIMMO] %3343 91E

IYGT WM NOLSMOWIZ
MW SE'STIE( PADT wady

Lo =N -1} @9
L] £8 "EEEL "%30 Sy
AITWWNG TSIy UBE|PE A A ) A A

HEINGHT]
INEAUE  bae™3 " FubWMIbW
E ) 1] E ) N
St 4t At 1130040 wlsgL5ed
by e
el D@®E@e0 |
T 1T 0F 1| . L L L T A,
5 o U o HE 4z 21 4 0 3
S Gie o ol SR Tl R N
L] W Clw G |e le e ]
!
. il -
K mu
oLe
g 44 []
m LB “la "la Tla "o
p " W5 318
wm m..m.
Nhm e i
oY T vt X0E1 | w3 esl
1t 4t
4T3 M GThAH Ol _m__m um
oa Wa
1!
L
¢ _.“.c_ Hm e | "0N wlsan
' n Sz Dly
LHIM 1A H_H_ T 1[F ,*_.w )
i A 270N Tels3n
alu ~ Y e
| 0N 3TIEADY ks
i

€04 27

[Tt

"IN 1% E'dn CRE

b | ==

[ALCl
ey

b [log: LTS - LR

:
AGNT W ladadokdl  LawdIoHAL ERancAIN Ll




A bS50 it e

N S LR 51 LR TS 35
94 AT 10 TR O
R e e

S IERE
W3l8AS OEZ

HOOI4HO0Y #3340 914

[

MW 5% "SESE1 punT vady

-l [«1A:1: Y
M §E ' IEEL "HID WY

FITWUNG 95dy UDS|P3

aarT

AoAlTM

LRI
e
it 4t
e =
Jg g
b B
TRE
ot off o
toamee LI L ]
o
B WoH
PR '
8
g —— aly
qnap .-._w._.mn| [ g L]
woyR1'd  BamaM O
I !
1 1
{8
't P T
AnaeIn FTE AT .4.:“
- - u
5 3 EE
e A
N|m W & &l
Wy v
1L
A
alr
@

1907 Wfd NOLSHOWIZ

I,

NGO
1373
THENIT

1J30ud 9lH0L5YS

NAEHOHD

B A

kLT

[t +])]

£'QN I

EL-RHEL)

[uFu29HIL

PR

[LLIRILETY

Evan erl

ENJadrd

18N YYTEARY el

EOH ITIARY] el




TGN LAY JTCRALA B JTEOM L5 h JEOLS 1503 ARYEHO]
S0 AT 3000 S I COSAcTES JIELIIT

1 062 HIHISHS TEt 1K AT I LS WL 8IS0 ) Ted3k3n
[T WUl 63 NI IVALTNHeI] ST Thre

W3LSAS OEZ
HOOTHHGT %3347 914

907 dWMNd NOLSNOWI3
MW SE *SESE| puoT wasy

YW Em'Z9R @9
M 5g 'hAEL 'USE vaALy
'+ RIRWWNS wady uosiR3 A A it e A i BT

Hafntutl

ENDIES  Sbed"0 NdgwbOOW
oL

i

hal+|E B0l

R0
£ "h—]

|
I
p : !
BEE'D |
[ Tl ]
i o |
o _ 1] 1§Le W3 2
| LS T a0
wan * L o AE AL
[4 e A (T T A
JE— e
FLTR -} EB
[ &)
IV Tl A 179 LR FL
H At
whvT3°N CCNOK QRN L mﬂ
win Pl
e s e
TR |w
___ ) ___-.__.u
! Adten _._._u __.__n _._m
RERERE
1a o o |o
LLLN
ZNIDIN N
140N TRISH
E7EH 1ELI

1IN 273N bed

- E'IN 1771 A0N] el

Lk '
HyITOUH

(LR

Lt PL [

FA-L R IRn1adll oH el ENIOINIM ENINWT




. | By
Tt LR 0E A2
RLE {30 4081 ) 2

106G SIS 3100 1N

OO0 WAL NN 5 T2 0 0

SEE ML 310 1AL (90
RIS EIGH] GRS -H L1100 BIERLSRY O]

ANFENO]
LI
THNENID

LE0nED 41 b Bt
HILEAS OEZ

HOCTHNOT w33MD 914

[0 )

MW SE *SETBE) peat wady

1L
L}

BT "hEhL
BE *hEEL ' 1Bl

— e

RINWWNG W31y udsip3

hik '

0gc'a
F bPHIAE

12t

ENOreE  wew1'  MwdNOAN
] ] t & ] I
[Tl
][+ BT
£
1 11 T|F LT
nggmmau
Flaoe (R sl
- D..n n.h -D LU

WIEITg JT5d ] TTeTIndin | ST

907 <WNd NOLSNOWT3

ol

@

®

. LA T

Eih'D
EHIBONH

1% Lol )

LJZ00Hd olHOLSTe

(ag)
m._w_w.__._w 11
Bz SE 23 05 W3
. S.DS.DB_DS_DSD
I
i
44T 4T 4
83 413 813 83
EDEDETE.D
(11N}
HAd Jal

1HAN e llIn

AN Tl dIn

ELtRl--] 1
o
B
W T Lﬂ..
[yl ﬂ-ﬂh.mnl.l Wi Ypog hLFILE
(1081 M
W13 'E QoM DIN mmmm
o= ol
1 !
1 1t !
1 ozle yim Ht
ELEE
LR SZ Es OE Lh
L L | 1 I Y ] T4
L VR K
ERETELE
ol | e e " %l
Wy
LI
A
LT L
]

AT (W

140N ITLADNE4uE

B'OH JTILADMI4ad

130N I
3 hkl= ALY
e =.o= ans QN s
== ==
| I g
- T | T il RS
B4TLNY [ [, Bt ' hak o
RN dmHoeRIL ANIOON N NIl




_ [
PN Sy g s
PUMEA g 4y s
: SE0E DI K R P
HW3L5AS OE2

L] hE& “EES|

[T

HOTIMBAD X333 918

62 WIS AT 1]

TSI IEHD SENLAGH LVRAEYT <51 LIOOBE LS04 TS 260) ARY-HO]
067 WU 3100 TMIS HY 035 JIMLIET3
MRS T2 WGLEKS HOILTION B1S0L Htawd TesINIE

Wl 5&'SESE. pus wIdp

MH 9g-BREL 'u3D wady

FITWWNE Y9Iy ubsipy

imned  FEe11'E SHRLEOOM

O T R T T e L T

Q90T WM NOLSNOWI3

TITITIT

113004 ©INOLSWd

L, DL 'D
HLENOHDZ

CIOIORDEDLC)
: yi o n
=8 B8 cld bln B AN
s.na.nu.os.uaou.u

LA
Had Jud

LI

| *QH 1838

E'OH o 534

AYHTIW

o C o
L4 3 i
=S =S £
i p ’

w £ '0
R
7 o EE
n |7 Y W
"o
5 WUl
W
N7
W 37091 93 06
Al
whwnI e EENIH At k] m.,m
o nl<
!
b Bl
o
[£LN] Ul My
i 77 7oL
.wul__ M u_._..._ s
Wm © e
Vv
A
TR )
A
wle nfy
]
&
H
g
[
aam

10H J1TLADM ] bald

EMAN XUtn el

B0y 0l

.y

(A

jren— ENIDONIH




| a iy
Funde (o gy simman
FR3 L 40 iz

A1 D2 T ATTIGE heH

IRTD A3 LMINT 57 3334 (A5 394

AN ]
002 ATC 33081 21 IREK 0390tk J[ELIA3
AITUS LTEHL WER5H5 01 LT PTEQLSRY HLam] THEINIT

S 10 T
W3lSAS 0EE

HOQTHBd] ¥334] 918

L]

M4 S&*SESE1 Pty wadg

HuAW VE “55h|
] BE 'E+EL ‘43D vy

fduuung 9ady Wos1p3

LB TN

L ith'D

HZENDMO

072w

[

1deHIEmA

SMned  outd'E AodeuBEM
o e i
)
gl blogt a4t 4 B 173008 ¥150LSYd
refe WEATEE -
W I W W e L850 (n} (oo} )
T UL 15 Of A R LRIER LRI
WAsR A o L
fE e I EAE U
ool Y e b R A : 2 ¥la Yo "o
1580 h n_U
1 VOHME mymmw
=R -~ -
188
T
RS '
3
R Ry e bis 0
10D FRR=— oM 10e1 | w3 waM
HE 4
oheT1'E  DINOM OLK m% b i1 ¥lukod
b
Al win
i 0530
! -] -] -]
4
1 tly TR tNacauam
kul * o o£| o
i u:h uu “__.m ..,_w 0t .
s L o ol off, =l e "M Wli®
anaaman Y I 4T W e
W 6 o 4 i -
e - a3
LIEN T POH e
W Wy
T 1 & : = £ LN 31PN Heg
35 3l= 2 58’0
23 dg = KNONFOM
i
&l &l
B H
9 .
E ]
gam WO £ M :
i == ==
# _ I
: | |

(R

1deHIEwL

EWIDGH N

LLRCTL .




| o Bl
DT Ao s
PR Sl €] RgE) o sz

AEIRHTD AU INELIRD 81 VIR th VLS 2500
NG YT 0 IS W (e

GE D H1ILS L WLSIS -HLGLN0EH %00 14T

SHE Sk P T
W3LSAS OEE

4O THY0D A33W3 OI0

oot ]

MW ST 'STSEL puan vy

L]
LU}

=l RR WE-1
66 "ShEL 'uig TRy

AINUWNG wady udsiR3

AMned  wHe]'Y abedbOlH

807 dWnd NOLSNOWT

o

ANFWC]
218113
“WHIN3T

3

e

s 'o
LNIINIA

AN LW

L CBGE—=

O Ehls

HLENENIT

1J3004d vIHOLSwY

® 66

L= AR
[ ALY
R TR
EET—
L= Ly
1tie—
0o LSL =

o
S
L
oL
o
S
"o
T

E 1 « & 1
it At
e e
e LR @ 9
I T o e : gyt s
£ £ iR
o [® i o 9o
]
n
460
1 WoHue
[N
N TM
F LI
PILE™ S
B Q=
480 TR AN 2] 3 BEIH
oheT1') OGN0 Ofk

(Uit 1

0N risdn

o'
SHINMERH

INIBON LN

EYON €N

oaN'D
WHTLIN

-

[LLoEELHEY

W

L1 =T

EHIQMIM

[k L]

[ U RS D Y




Vool o A IDHLINL 0 J33MMA Y U JS 300 UG o}

UbLEE b L ) Lo R 1IHLIET3

JUREY ] 1) ] 8 162 WGINTYN-HImLE] 1 VIS LR SIS M0 WIS HIom) TeINa
L LS W Fg iy (3] (1]

W3LlSAS CE2
HOQIHEOD WZ3M] 914

I907 dWNd NOLSNOWIZ
I mW SE'SE9E| pRaq veaw

HotW S8 'hhS L @9
HH gy tE9EL 'WI] 1w
AJUULNG U2ly UOS|R3 A A /

WS uuuTDd AgvaloaW

L LA
HLEMIMIY

1J3C08d vIMOLSYE

8_. ATt il
; i
4 33 8 4
. -] ® -] o -] B L))
LHN ) [ m.u,.
3 oAl m.__m.zm_zn.g
%z fla Mo Yo
ame '
NAZ 3al
120 W
g _
w1 —— ulp e
aTOD THS— how 1A | wa v
|
wray wweno | g
|
e @ ﬂu__ { a
EREEH
18 ! al -D o _U ] .D
ot
] INIDONIH
I
ok 0 | R
it Y |
=l mmddmm . e
i
(16
1 "GN ATICADN] B
Wy
T /N 3TN
g g=
mE AL
(G
A P
INATANIH
H
L 7
a8n- Ly
9 sl s L
AL L -- -
w -]
i 18 g
af, ol et

JuBNIINY R haw
AuCIW CamunlL LT LT THIOININ GHdabRl




1B
JasEa Jadv g 15de2
H1 Jdyun AL 8t

11362 \GIEH QHIRAOLLD

L]

W3ILSAS CEZ
HOTI&M0D W33M] 91d

HW  SE'SE9E) PROT vy

HofW [-1--1-1 3}
MW LE '"OMEL "USg waay

FINWMNS wady uog[P3

gy

BT 'E  Pu0aN
[

(501 LRALTR SUNDA UM N o L3-8 Sh MINLS 30
AR ATC V180 1R N O
HANLS R HLISHS KOILICTR SIHLISN 3i)ated

ANUNO]
JIHLT3T3
ToH N3G

907 dWMNd NOLSWOWI3

AT,

B rOE-+
D ZLE—]

B "0E—+]
O e

[11]
B WTAS

EILE]
LR ]
| L)
1NN TTagee - W08 27002
oEr1d 'S QmMom DIM

Sed vids

I
o 4t 1E 4 1
wo B A a
L1 x| = __§
e AT ISR T
QAR SEBEIRE
@M g _ hn,s_c -
Wi Y S

L5 RIIS

AUHT IW

NLENORTY

1J300Md 9I80LSYd

LA L)

E'EN QNE

LY}
AHICONIR

[
[LLL=L kT [LLL=L kT

Evduing

[T
LEb D

g als
s 48 Ba
LR
b
-
— {
freoe wuwmwuw&
a %o ®s %o
HEB'D
_LEC i AT 46
| "LES#= E'ELEe-|
L'L=l| ' = £
ET Ik [T Y |
w0
Lisi T waim
= = TR~ o
ok 9
wibaused
' a4 T
5|8 o8 of8
-] -] a
ste g
! ENFITNVER
_ Pl |-
| h L = L'DM WlEI
[ £ 1L -
AL §'0m
Tt Vi 11BN T MON
= £ M 3TN INaE
g
HHEMIDEH




| 1By
PN e 2t
PN LRI

A K QMIMMOLAD- RN

19D WA LRI T LORAe1500 th AONLS )

AU AT 00 31106 A {152l
AINLS LD REAGHS (HO1LIGIV 1001954 34130

T
W3LSAS DEB

&00I8507 ¥33H] 918

M4 SE 'SZTOE PROT e
Wi EB 693}
He  pp ot EBEL W30 v

—

RIRWUTS w2y uosip3

GNChve
B

£EEe

L LR R LT

EB6'D
LHIIWI8

b
£
=
2

W12
14
i
vl
W g .
.‘u
T
N0 TR =
' W38 DAMM atu

5 L]

ermZ=—le-1ge—
Z e &6Ee

[

£ -DEE=]

]
W
5
k]

bTCL1 -

[ TR

LMW

907 oWNd MOLSNOWI3

1M

TITATT

L]

"3 ¥EH
il

B

E"OE L
g ERg—
L

L 44 an
HAANDMLE
LJ300ud 91HOLSYd
e_eﬁ__—a—bbﬁ
4 8 o s H3 g
. ,_.n.L_._.n._.nL.naon.o
111
X
ww
ATEATE T 4T
13 3 o3 £
“lo 7le Tlo |
LN
NAT UG
ba8 10

LIS

SR
O 00L="

EL0*|
ENATANEM

L= L]
a-__

L1 RLLk

BTON ENF

[T, INIOYNEH

I "aN 1eLEIn

EraN Teuan

1'aN 3T1CARY] wef

EN 3T1A0Y] bl




IR v 504
07 HERLSIS] O R 2

A 06 IHULLTH 20T I N

A RAUNIH LR N6 57 L3 i€ S 64 ANUCIRGD
000 AT 300 TIIREEH (8040 Ml
S Jch] RONRAS LA OLERLSRY W] TH3NAT

W

WZ18AS Qe2
HOIIMM0] A33W] 014

M SE*SESE) FUET wdldp

HeW 16 'hhS )
M go E9EL 'URD WM

Fluwung vady U0s[F3

anprey
E L

[ LT

orLEs]| £o2ne

S ahn—]|t “TEZ—

1
B
e
mivg e ls
1
£
s
&

FURE-]

BT m
&L

Lrrze]| 25w
DT eI "ELE =~

F - et

4
rd
w

T TR

oRP1l'E

Hok 37003

0In0H OUN

0w g
JHIEA

ATMLIN

WD ME oWBOON

907 dWld NOLSWOWEA

T

oy kD

HLENOHLD

1J300ud 9I80LEYd I

-]
191 (n oy () o) .
120uva . u_wu_wu_w w_._.
]
“la "o ®e e 4°
]
o
NERERERNE]
"o e "o "o
-1 %]
HAZ A4
oEa 3
[ L 0]
X1 9514
"k
a4 e
i
B .
3?@
-
o.___...@ :
TP I
n.......@
L'0H Lmdn
£'ox LtIn
L' 31T ARN Tl
- E'DW 2771 ARN [l
it '8
HNINMDYS

FLLREIT]
ILLLELHY

WhIECHIH

TaH2YHIL SuADONIH




[N, SUN3A LORLINI 51 00 D OE 425 3900 AR9RD G
SKE 1T 2040 TMESH 05K 114237

LCELED]

[ u
|

HOQlHH] #3387 918

M4 5E'SETE) puat wsdy

VETGIEL "URY ARl

AJUWWNS W3Jdy UOS]R3

EMOMeS  Whot3 ') NoksODH

A0 L OH O S 14

o
L

O ha-e
&"HLT—

EHECIRRILF]

BINEH Ak

hER.

= &LE

<

E-Es1-s

E-SED 1

EEZDL

B BaL+{|L - TDLl—=
€ Z5m{|_B"hhe

AVS S HELEAS -BILLIEY BIRLS )
4

907 dWNg NOLSNOWIZ

T,

HLENONOT

LJ300MS RIN0LSed

>

O"SELs

3 93 ofa &2
%o %fa %o
B D
HAD 24k
A
a8 -8 o8
-} -}
L'~
T - ——— R T
179 =
e E'ON “miSIA
Allm
e | I[N TTTIMONIENS
o
0 - 00N 1T MIM) b
BLa'D
HHINFDM

ohoy ol

FLLHE S




WILSAS QEZ
HOTIHE0] x334] 9IE

R GER AGEN 0TI 1K

OSSN0 BETLARY LACRLCHI B0 LIEOBELS0d h dELS 2660
SO00 WL 3100 TAES W et
IS LN VLSS -HOILTIY BIR0LS W}

MW S 'SEZE[ o wady

-LL U]
HH

907 eWlNd WOLSNOWIS

AREEHD]
LA
Ted3N3T

VB hOG!
95 *QhEL "WAD URdY

—

AJRuWng wady uosiPa

[TITITITITE,

EROrKE  4Mo73'8  doealbobH
[ r s

HLENIHDD

mm mm m_,.._._ .w% w LJ3C0Nd wldolsud
b S e~ T H
B.!_ B.h E“: lr - a e e
I N el e
LR N5 43z 80 53
.909 1._.0 .Guﬂ’.ﬂB.DDDk.D
£86 ‘0 E
§ kA !
o
R
NeD 24K
N} Ao
LR
£not Trpr=— Koy 3o | w3 ea
+
PePI"S OOMIM QLM m
18
T oo
#e ,__m
u h L'
s a__.. g 10N TuEIh
NI m. T e
Mg Py = 0N U3
o we | e
[V IYRVY) i 'Y 3T IADN Gl
T 31 H__ e £10N ITYLAM 1wt
o= e e e
e o
"o e
[
om s o By gy
111 ey -y
=@
iy _ | “ Lo
o = .E | | THah Y
. ood 1080 s08 0
LB b TmHIvndL TakHzn CNIDONIH EHluwed




| vlupy
ety L e
HER JALHTIE N

14 D63 JOR-HIETLSn TR
A 362 WIDLSed TAM 2H

LU 0 T e [P 8 N0 ]
062 ATC {200 HI0E35H] TSated 1313
WIS 2L HLISHS ADIL 1000 W) MY ToyIN3g

E0E 1501001 K Fed P
W318AS QEZ

HOTIumG] x338] 9108

N

MW SE'SESE | RNOY WAy

HOAM PSCELLL
M4 g3 *GEEL 'URD WAy

_——

FIvwuns ®ady uos|pj3

M0hed  w911'S FHRAEODH
£

WHERE] BT D INRLIR] L1 (WA

QY07 dWNd NOLESNOWO3

TITITITITT,

H15HDWI]

FH L33r0ud Y1H0LSYd
L ..”“_._ e w [] a__ i4
5 3 2 45 83 4z 8
U . nls W Wy we
A
_ dt Al
| TlE BE
e ol £ 0
T N \T f)
45 i wd
wlz L LU
HAZ 4%
INIT ol
it}
w_u L] L]
W all it
DTeR TR i 109
o2 DIMCH gLh
Qp"0
ENIDIHIH
A1
Lke 0 M= L'DM "Wl
ANIININ .
S B WS
-u.hmmm___ﬂm_.mm."” LN T1YIMONIgS
T e v TN
Do e
N

oS ol e s

WhIDEHIH

E'ow ON§

==

.

[N
bl RHIL

ATMIIM

[

lavHIW1L

(I

[

TwHImL




| o Bl
Rl T A

FUR Jai 08 I 81422

(IR SNH LN o LT 15Ed h WITLS 500 ANgdNO]
A 03 T o LSt Dl 0 ATE 2 TN B 3500 18113
06} BIbOLS-TH ¢ ANLE LD WALSHE -SLLI0JA SIS o] ToeINzD

FEE R
W3LSAS QEZ

[

HOTIMYO] W33M3 918

MW SE 'SZ9E| Ped vade

bbhW  CE "BEEE
Hi g 'EZEL 'W3] 93¢

RLRWWNE Yady udsir3

707 gkiid MOLSMOWT3

L4 4 4 tab4g
HL8WOWT]
STMES kRT3’ HemaNOD
[N
it 173008d wIMOLGwe
:
o e (e0) (1)
T 08 4 1 M UL ATE JTE bTE BT
He B3 w2 ;;%m;ﬁguu
o g O S| MG B L P P P P
|
. i
g
w0 n d
3 HONUL [ I pzhw_u_whg
g (. I swsrsrs_.n
. 1950
" b : HAD 388 r
|
ENRE
t ]
w1 —— 2t 7 .
1T TR Mk 17 101 552 b
__P Y
W' DONDW O1b ma s
o e
m| [ L
{TL T AE
ERERE
12 b P i
i 8e8'0
i T awamaurn
i 1
wih'0 A Ly R
ez JITTE T O
- I =] ' u,
nmum | mu_ TN T
ajw Jdjm _ =
(L]
By s .
. }iaw
._..w____ LIERA L aEl= &N 37
Ll LIl o
m ._cm _mM .mm u”aﬁ__,_z
Dol e s
B
g
E I
oam "Nk E'QN gAN
- aey
_ ] _ | Bighm =g
1 N
ved vl is o
AGHT W [P TR IN3RONIN erauee




[ERITE
LR YT
AR Jadtgd | yE ) sim

14 065 TomnATemLSt- D
Al G2 DT e

OV LN UM 7 JIC0MG-3ed JE LS 25

SR T T TSN OiS0eted

JLTLS L1 WIS MO IG00 16215 Mgk

foon ]
. WZL1845 DEZ

EQITHN0] W334] 974

MW SE SESE, PuoT wIdy

LIt Q% "1E5)
WA gg '@hEL 'uST waan

FItwung wody WoS|P3

2T

o

AN PRI tR ReodbNaK

L "53]
o EIE]
1-EL—]

u
=l
e
]
»

+
B
E
z

(1R}
9 uriTAl 1
BE 25
b
QN (w
M
b
]
FLERE- -] z”n
ArEL~
R R e T VIR
wHETI'E QONDY B

EN0
IHIINIA

S
£

AGMT (R

a o5l &-re—

LILN:]

THIRY S8y

%07 dkid NOLSN

W

] ANgE0]
18103

] Tou3N33
] TR

OWa3

L 1M

9] a5

BET—

=

5 EF e
)
H1E—

___ » u_—_|=n=_u

ANt

"OH N

INION LN

[T

LJarGld 9TM3159d

HLTNOWED

L TE=

L=

LI

=

bbb B

&N IN§

==n

T EYIDININ

1y
HHONMo W

|5 e~

LiLI-20
MRTINY

W

wtHHIL

b

JECLELH

[ AT

&

By .

{2
o {0y i

I
|
1638 7
1
!

'on 1TIAEN] oY

E'Gv NTTIACH] Mo




| By
SRR I S
PR T BRI

U GER NS89 2000
A0 062 SOH0LGH K30 2K

TS| LR L AR 51 LT3 LS h JENCS 3983 ANYCHOD
AT T TG WL i) J1ELITS
AU I LSS ILEIDN SIS0 o) Ted3K30

Ihil
W3LSAS DEE

I

juOCINNOT ¥33w7 a1g

MW SE'SESE | puDT wEdy

CE "BEEX

]
i HeaW
_ €6 "EREL 'UID w3y

LU}

AJRWWNS DJy ubS (PR3

INDAod  waetl'E MevgIde

I o
! 2
| ”u
! {
: i
' o
et o
1 4oNTal
E IR
E 1NN
LR
o TN HIoW 21092
W3 QOhCH BN
'
1
Bs 4 th |
feiiin
tER D =
NI T ] W_ 7
B A o E A
L] _ 51._ W
WY W Wi Vi
L W
o
Gl
!
w
-
[ 2
asm
ATHIIW

gran=|laeie-

VUTHlg 164 0] "TWOLTBHFINL JHIAT] T

907 oWMd NOLSNOWT3

[T,

NLENDWI]

1J3[0ud 9Iu0LEkd

@@ 666w
L
dpanagsg iy
595 e s ™ o o
+
=
+
#
Wi
g
[THET]
e g
Nl
v vl
o
i
-la oa
W0k
sTD GTh T T
iy ¥ H3
als ol7 olg
u-w.o
EWICTNIN
¥ i
3 3 1 §ME-
g L T - L HOY LEan
H oW Wsdn
L'y 3771 ABN Ludl
4.ml
- E'ON 37D Lucd
o
HNONFgn
LR o 0
- —ay
| [P R TIN Pr
[ I
FELAHITE . |_ o |_ s
TutHIRH1L 1aSHRHIL CHIOON M INMETE




| o Bty 199 WRUNDA LORLIHL 51 L0300 T 6 JOUS 2] AN
IR i douEl) 1ty 1 % 814005k v SRE A0 1T TSN 3l JIHLT33
B JH A1 11 OEE YIHLA-13118 24 AT [N 3165 -HLIICH SIegLsid i L ELED]
[EF IR [T WG NI TR 21T il
W3L5AS CEZ
HOTIMMO] 2333 mHm_
I907 SHMNE NOLENOWIS
Ml ST STIEL Puen ubay
Herk  SLCLEBL @9
MW gE *ETDEL WY 13y
AJRuung SRy UOS|P3 A A A 09810
NAERING
SMOMmS  wWeT2 ' abeodEdH
E L e |
)1 4t
35 um A13008d wINOLSYd
= 20099
[)
i i 2 10 35 45 33 45 1
_‘nn._ _.._."C._—-G.D W . ﬂDﬂDIDDDED
| ;
! B
_ k'l
| M
:..nm___,“,_ | _:..u._mwb
ERERERE]
I Me e s _,__.u
_ D
| LEER-S ]
N7 o
w1 —— uly _ M
1rop TebgEe— Ko 108 3 e
o n...n..__
9OVII'E OONDH Ot mm mm P
I % p 4
EC | T
437190
» !
M 4D
e LA i
L mw._m“m ”a Mu 1N LS
B Nt e i,
ELELE. Eeon
_ - _LE - = =@
10N 2%
Wy
T 11 LN I H
i A b
o Pl
5 a8
[
L] w
_ T
E ]
, aam g 20N s
! == ==
_ ] _ [ ]
T I
I L ||_ _.||_ [
ENZIINIR ENGiban

AOMTLN IweHImIL TagHImIL




| B
PUNTED Jadl |4e04 )4 42
PUEA S22 ENAE s

13 ¥1A0LE- D0
1 G 814051100 2

A0 L) U LI M) 57 CTICTRM- L5 <h AN 3500+
300 10 10 30005 A ek
A LRI W3LSAS -HOLLIOHD ¥IHR(5H JH1dmT

ANYWO]
LT
ToHINzD

SKE DEaEhThe W FH FH
W3LSAS DEZ

HOOI4MO0] ¥33E] 916

]

MW ST 'SEIEL P 13w
1L 09 '66h1
MR 1 'hEEL TUT 934G

AlTuwng goly LaF1p3

ne'D
ANTIHIR

oM
LI
3 38 38
55 43 4
o)
ARMI W

A5 meas

L8
[ TT ]
ELTRIF )
FLIREE
L=
M0 e M0 170e1
¥ic'l2 'l DANGH Atk

[Tt S ]

SPONUS  oNeTR N ARREH
L} | | I |
e
by
it
= LhE B
T T[T Mtuvs
fad o£|
B i
e -

TG 6 N TREWE ] LT [V

907 dWhd NOLSNOWTZ

T,

HLShIHID

LJ3C0Nd Rlu0LSYe

o

50

(=)
&)
@)

58—
o'SoL

St Eee—
IR
5 -
RIS
o-SE-
8 BL—
Lo A By

3 EE=—

9 "ooE ]

& "hBE—| o 53

Rk 'd
NaZ a

18N Teisdn

E'ON Tolfdn

1 "N IT1LA0N] el

£'N 17

[
3 wEIM
. uno
m.q... mwm RS olutisr
o 8
11 4 43
EREEE
s
s’
7 W ENIEONLN
i
v|e
"o
LNITAN N
E4In eng
.y
|
e [T I
b LRI [ [
Tl CaveIml gk Ehbemn




| oo Bl THE I LEORLIN o1 [ 1 E GANLS 3840 ARGEHOC _
Dt bl sl A1 2 ML T TR | 20EA33T3
LR EIHIT 10 GER I NN 3 2 JOUS L] WIS -HRLIALY ela0)sed M) BLEELED] i

iy wlhog fBe M) Ll

W3LSAS OEZ
HOOIME0D A33M1 916

907 dWNd NOLSNOWIZ
MW ST 'SEOE| yvol vagw

benk  oE*IES) @9
FH gL 'BhEL 'URT vadw |
RITWWNG %3l UDS|P3 f . LS A A A L ™

HABNINGA

SIEAYE ool "] RioebloN
g [ N J1

£
1
=]
o
v
I
o

R I LT
“EDT—=

® &
©
@ 1
®
®

EEs i h
& 6L
R
& Ei—
e
5 ER—,
‘oL
CEo—
0581
£-EEs
0-58-"

o

.S OS] B

|
|
|
I
!

LLE
T

=
&

] b4ty
n.rar” % %n
o e

i b0

hlls HAJ 248

E LRl

ninm

=95
CREE

o'l

el e X 1]

it

Al 5 0da 1180 g,
PHTD ' OONOM Db mu mm Uka= LICLI 1 5im

PR
T i
I 7 &5 ™ ees
prity

B LRI
T ENIRINIH

‘tem
| mn.mﬂ.l VION NARIN

- Erow wiidn

LN
IHIINIA

Blim

Ee—— &'0v I77InIN el

E'D 3771 ALN MOl

hKONMEA

INIRINLN

nBtdula flnrgEa
Ll T 4 =.2 o g i
nny -=n
_ ] _ |E W
e Iy [
W8T - P '

AWRT W e 1cMHEYRYL RHIDCH | H LLRCTU




| Wb _ 0 VAT, SUNTh LRI o LIEOR 182 oh MIRLS 3960 ANYNO]
JUR L EnAE st il 163 WO QNIeADLID 9107 AT 30 TDInecs N 15l JHlIA3
P S| EniEl A 06 | M B30T 2 HMLE XD WALSHE -WILLIQTY Q1B K1) o N3

i L] [0
W3LSAS DET

HOOIZIbN0] ¥33wd 218

MW 5B 'SZ9E| pesT usap

-4 ES'EESL
MW pp 'QLEL '43D 0R2d

FIUWWhs 9Dy LOS|Py

it T TR R T
E

907 dWfld NDLSNOWI3

i)

i

HLBHENZY

wm mw LJ300Nd o IHOLSwd
L OIICIOITIC)
T 1T 0% 10 _ Rt
54 Hmﬂu umumumwganm
e a °* off 3|5 WS off ko T
Ll
18
LM
2 {0 —m.u,
I ”&%”x”g
-] -] -] -]
[y
HAT 4E
W
4
w1 —— g T

Ll

00 Feogee . MI0M 17082

wemI34e OONDH d1b

oD
LND3HIA

[

a-oar—
ol

O o0s

hE:
a oars

B0
T ENIDONIH

1 *3N 21534

AN Tulemm

"5E1—
hoShi =]

B

oam

To0 Lt
LR

143N 3171 AON] e

LN 17

lew 0
HYINTO0W

EON ANG
==
_ ] i | &'hg=

R

A

LawtOmilL

WNICOHIA




« iy
Py i s
(LR U

R OEF "CA HEAHTIN- ) L
1 162 (HIRILLDD- AN 2K

110 LG JOOALIN o1 J30006-3ed i MONLS 6

HEE ST 0 DI -H (it
AINLE L] H3SKS ~NOLI 120 IgiShd 34w

SO KSREEIDI b A o
W3LSAS QE2

HOT1HM0D A334] 914

[

¥W SE*EEGE| puen wily
dyhw 55 '90%T
MW 09 '6eTL 'u3T ¥aly

RISWWRS Ty uosip3

WbeT2'S  hendiOOW

ENDYE
t
M
]
£
Hm I :
3 08 B B
T N T
P
i
9
i
2 dd Tl
£ &
R
E-10 9:— £
W1 m o
i
b
wivm le
e e o 1
WNTIT'S OTNOW DK
1] !
H:
Bo d
A%
g
vaen TEOE T
wied o d
=11 b

15IRIS

KoMl W

w07 dWid NOLSNOWI3

Qe ®

]

)

ANRW0]
J141133
"RINGD

LB

KABNGWED

91 oM

A Ohie
1 "SED—-
- Tl
1 BaE—-

wlaousmd

4 LEX-]

[

[ulbm2uHYL

ICE] :.oz L]

LN}
AXfel

=t
O -ooL="
Ere
a-oaL=
BTE
o "ooLs

T ENIDINIM

:

B L

INITANIH

E'an End
|

[

LdggeHaL [HITN I

10k WIETH

E'ON "MLEIR

M XTI ADN R

E'OH 11TIAIN LMY




LB
Fardha jadvsal g sty
edED A D

HIGE 1 WEINTERN- RN

00 0FF ONIMOLEID-B0 TR 2N

NSILSHONT SMNIACY LCKLENY 57 LIX-L50d 4 JONJS 350)
SHE AL 100 05 ) Qi
AV I HOUSSS HDILLENS SCEOL LD

ARYdHOD
JIEL1373
TyuINIg

Q0% BTSN PR
H3LSAS DEZ

HOQI&M0D W23M] 91d

ot

Mw SE'SE9E, P07 w340

o
M

1O 'ETEE
1§ 'BOhL 'WRE NAdY

AIGWWns wady uos|pl

L0 1 T TR T

118'n
b NS
1 INY T
| i
;WA 3 e
=

[H8)
MR Toliee . H30H 17081

LT N |

ko
LHIINIA

L9k~
BiEil—]

AUMTIW

OONDH 1y

[ ]

it

4 B3

) aﬂ

IR

98 BE U8 &

oy O BN hz Nm

el o314
314t
=L
g S
HIE Ll
@l | PRI
IR Y
A1 swah [
UERAER
R
L)
ENANAEA

Wil g H] naywi, SRR Wi

I907 oHfg NOLSNOWD3

i

kg
W3 aul

L=

EL
K'RIL-

1IN Twisn

EYN s

1840
[LEIILTL)

11z

B'ON R
|
1 .
| 0pge
| a-GGh=
[ [ |_ 180
1akiHeHAL TugHImNL ENIBINIH [£-LTLL]

1N 27

B'ON ITTI AN el




ILIE
1l ol g gy
PRt (VAN 6 3 2

L
1 D62 LKTHIA JO0:IH KDY 24

g %

FREILE]
W31545 DEZ

HOQIHMGT N334D 91T

L]

MW S5 ‘SEIE, Pe0Y Ry

BoAW
L]

TE'BSA!

gp "L IEL '4FT ¥3Jg0

FlUuung wsdy

uoFiP3

1N A3H LAOHIINI 67 LI e 3 ANHND] &
08 LTI Y8 T _HEE_ JETETI %
IS [ JGLES HOLLLONY BCLOM It TWHINIT

907 ZWNd NOLSWOHEZ

[T

U TN AT

(AL

SOMRS oHmI3YE ApemdON

L N}
5 beNTA

E ] 11 £ I

it

BE 45 °

r_”.._ t”n LN
:::; A0k
#Y Y Cl A
TEEIREEL

L13{0ud wIy
(5} (o)
LR
HERERER
. aln el 4|5 o

HLFNOHDZ

0LSed

b L] 14
i
uz_._u__l”] n._c
hibl=
aToD TEpme o HAG 3001 W TN
; |
bNYII'E  QONGH DTN _
[ T b7 enamam
.hwu % H ot
o @ ar, CR
I
AIE g
=-[w Asfm | wifw il [ (T
LR M A

ASITS

AOMT (W

&0k ng

==

_ L] e

| _—.__orl

(A

1dPHIRHIL

b

[LLLF TN

ENIDONLA THINDRT

MO MLgEn

B'OK |lEIN

L'ON ITTAENCad

E'Ov ITlnEN des




1 o By
PEY 3 B SAE sz

ALGER S LI
HIUR Jagnl e st

A 062 JHTH DR M 2

AOCRERCE LN LTRIING o7 TIPS b WITLE 3500
0% AT V9T TIIGES I 35Tt
HINLE L] HaLSE5 -RILLITIY 1015t 2]

AN
Nyl m%

TWHINGD

S GG
W3LEAS OET

H0JTE80 A33M7 910

L]

MW SE'SZIE, o wady

HEAW L) 'S5
MW gL tLEEL 'WID Ry

AJSWWNG 982y uas1py

SMNeS  oEeN3'S duteledoe
[

907 kMg MOLENOHT

ITTITITeS.

HASHIHAT

t m__ 171300Hd BINDLSYd
2 e
b L CIOIOROIDICD)
T 1 LY R R
3 o3 Fog Y Bg ddog
2 P A A A R
i
i
b LIFR=13
[
[ EE-
TThiEw|
. 1M T Y 30l 9] oEM
to (LN
) WhyYS ' OUNDH DIN m FlodLied
[ Y]
ENTUONER

L 'DN ",
L Wi
AHEEHLA
E'DM WLEIn
Al B0
T L R L'ON ITTIAON
. |
iy T = £'ON ITTIACNIbaR
: m RLR'B
H = MR
in '
04
L. R
0an3

A0 IW 1H B,

LN}
1 o H I, [ (HE ENIEbT




| by (20 W AL IHH 051 LEOHT % MU 390] AN ]

PUR il el [ ) 1T 0. NN BV SN 00 TS B OB | [HI3T3
s Jalu i Al 163 WIMI O BTG 4 RITLS LSOHE WSS HOILICDR S0 e TN
{Thi0k ] AU o 2] n

W3LSAS QEE
HOJTHMOD X33W] D16

0207 gWNd NOLSNQWES
W4 5T '5EGE| pusT wedy

MW RO TLEhRL ® O
MW e tBEEL 43D W3y
FIRUMNS ®3dY UDS{R3 A AR

H1ENDHT ]
SNONeE  oww13h AbeaID
\J
._m g 11300Nd 91HILEYd
=
Cl ran g e} (x)
Jﬂ—zr £ mls Huggc. w ww.ﬁ.bﬂ
IR LR
H T B e I e =« mw ofs wjz a “|a e
"o
+ M _wm_um_m_.n_h
Pla Bl %o %a
s D
' FALN 4 Hed us
| Tt
T ils
M BEE=
2l Lo o
PR o et
iz n f "h= h | =
0Tob TR G M 3 WA =
LEode
WwT3Th DINIH Q4 #9 HS
oF BT
98 L0
L[] O
e ofE 08
Q -} o
b
T ewatguln
mm .m_m_ [
B 'S A R [ R
ANDINIA P L] '
O R £ Crush
g e V40N 3TN b
T L o “ R e B STIACN b
‘o £ tLL ‘D
.ﬂm W_m _.Zﬂ "tm .nm _ HHENT DT
P Y ld ol e e hmmnooooo
m il d W d
m k]
u m
I
ean 1el 0% ani Bov 0ne
== ==
_ | _ L g
g T _ RS S
Jub NG L [Ap, hik ‘g

AWIDAN N EHIMBE0

TuPHIOMIL TutHZVHIL




|y WAL ALY LNGHLERY o1 L300 L0 b AIRUS 3] ARRCHOD
R LA LIE 3 1D DX~ L B ) S VT 3000 105 HE 1S 1Lz
AR JHILIE N5t 2 I D62 IHEMA LA YIS N IS I HOLSHS HRLLLIY B LS i) eHINID
[ L] [.orle LTI I TR LU T TRETRER= TR T
WALSAS QEZ

HOOIMMOD ¥33¥] 9id

MW SE'SZTgE| Pueq wily

el
LL]

hE 'LESL
hh PESEL 'UST NaLY

FINWWRS Ry uOS (PR3

Lol TR B T

1=
E ] ] e L]

I 3

28 W3 S sl g Mg L

S:._ n.n SD El El GB o0
i I i % wm e
a T s 48 Jf &b

& El W DN Wi wls

BEE D
E bvWTad

90T chWla NOLSHOWT 3

O

| re

A=

M1,
FRLE
[ HE]
AVED FoEwe AP0 3wl 03 vEIH
M 990
r
h97273 DANDH dly % bz RS
o e
-~ 2 L'
s
AN

Lae'a
LU H

MLE'D
ENIBINIH

‘0l
L L 1]
o-__u L
JLEFLHLE
£°ON 9L51A
I"an 37
H T LAL I
o
M
[}
Lam

TNy
AOMT N

[

[{LeFLLHS




| o Bl
AL J e g4 i
R AR 30 L s

R 062 200 LAVHTAB1H 01y
4 063 1'IH LM Gl DI 24

NP St LM o L0 5 8 mm__

ANGWOT g,
QUG ATL S0 DI e J(HRD3T3
LS [ WSS IR o ! ._qzqu_

S0 4501401
W3LSAS OEZ

HOTOTHE0D W33Wd 914

T

MW ST 'STOE| puan weay

-LLT hOELEL
Fe  EE'QhEL 'u4ID W3y

——

AJUWWNG Walg LaS}PY

AMMes  THE'S NemeOdW

1907 dkiNd NOLSNOWIZ

T

NLENOWD

[ oo
it 4l 113r08e ¥1M0LSHd
§a Bg
e
Nl (g &g} () (eg)
y St 43 4T3 4 43 4T
;o fl 18 5 g
W [ ' e “lo “lo 7o 7
' |
213 213 8l ol
%6 %= %= 88
N ]
NAD 348
EVRE] i
“-n
7 3 — BE
(ML)
& "h=
N80 TR W08 37023 03 Wiax
I}t _.H
PTTS Q0NOM OIN 5 3y
by Sl
! ! oo Dfw
[ _...____. w
[ Lt awbmzu
Lo, o8 |8 B
1= I I I (- |-}
o
Py i INIDINTH
¥ 1o0r R
e v Y o TR
ANIMIA HH +H I Wh ]
I ME I i ¥ £UON TeLan
@ o _ L "
ey v vl v : 1'00 JTIAEN e
T wq H___ i BON ZTITADN 1t
wild bl Y wo
R R
r_ﬂ_ .nﬂ. 1 [~ £
m INJOENEH
v
E I
oam = e
(LR e ...._u...v___.nz nx 20N 0§
I
| & ] | ggme
e [ | | |-
2BTAINY Lo .
AEd LW IayHIORIL [ELF LHY




| oIy
LRI
At R LIE N i

e 0k & "l LG IA- DR 114
ML 06 | "6 LAEIN-GORM 08 3

ST R0 SELAR ICHLEHI 1 LT LW 11 J1LS 0] ANHWD]
S8 ATIC D0 TS B S JHI133
AUS THH1 FGLSKS HOILLIOT BIEOLSRY 34 aw] T INGD

S0 ELLEL W he
W3lsAS Q€2

HOOTHMOT %3347 9td

ik

MW SE*SE9E )| pwo waay

HOAM  hSEE)L
MW py "SOEL 'NIT 9309

RIRWWAS Rady UOSTP3

ANDrGR w30 NEvaROIH

I907 oWlNd NOLSNOWGZ

T,

KLENCTY

E ) [ £
it b LJ3[0Hd wludi5ed
EEE
s 7y OIOEIOIOIOIE)
i j LI
i oe i ulg £3 Y5 B Al
[ w H h H h
o o = Yo %o o % Yo
1980
§ R
e
NAD 246
win o
PR *
1 TR A 0 | 3w
1L s nh'D
T3 eg OONGW 418 um HH vlaolsHd
by ol
! ! o A=
[ @
roe It
Lo w8
M 5
8:8'0
2 ENI0ONIN
! T
s : rm wf o 110N T
waman TEIE T 1T .
e as AR L 1 BTN ToagIn
ooz | oaf eriml bie )
e BT R L'EH 377N T
Vi W vl
: s B '0M 3TAINTGY
T oy
3 3 e Wm Iy
R A
] &l el -
1Lk
INICTHIH
[
oam ‘N IR o gri
--y ==y
| | e
T T 1N
JalTTuhe [ |_ [ |_ L1l BoG'D
ASMO LN I TR ) HARENTN e




APPENDIX C

I.IGHT SPRING
POWER FLLOW PLOTS

WITH VENTURA
AREA GENERATION
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216005 5G5S (ran)

MNMovember B, 200

Judy Hickel

MNew Resotne Inderconnections
California T3¢

FP.O. Box 639014 B ~
Folsomm, CA 25763-2011

Eubject: Meoew Generafion Inferconnmection Application:

Dear Ma_ Mikesl: ’

Ateched is the Goooratar Interconnection Application Form for eleciric powor gonormtion
facility at Calpine Corporation?®s existing Pasioria Encrgy Facility (PEF) site. The Pastoria
Expansion Projoct, would congiat of a Gas Tourbine with anoet summer output capability of
157 bW, and wonld utilize the odistineg PEF intcrconnoction to the Southeon, Califoroaan
Edicon’s owned god California Independent Systern Operator (CATSO) controlled
tranArriesion syEterm

Pror the intcrcopnection reqguirements of the CATSO, a wirne tramafer in the amonnt of 10,000
will be seot to the rguirced smmouot.

Please inform me via c-mail (aamimlid@calpine. comy’) once the CATSO doecme the slalng oFf 1his
application to be complete. If you bave any questions or concerns, please coptact either Alan

Roth at (925) 431-1303 or mysclf at (925) 53704256,

Beat :rcgard-s, - .
Al Arnicall

Director of Tmansmisgion Managoment
Calpine Corporation

=T Bob Fishman
Dawvid Lewis
FPoter ITemecn
TDuncen Brown : °
EAchae]l Arpentne
Andresyws Whilloame
Alan Roth
Jim rAclucas
Jacqguie DoRosa [CATSO)




i CALIFORNILIA ISO

Gencrator Tnterconnection _ Application Form

The following form is to be fillad out for mencrators that intcnd to intercannect to the 150

grod. Three copies of the comple‘l:‘é-.d_ Application should be sent -

Jundy MNickel
Tew Resotree
Califoornia ISC

RECEIVED

NOV €09 200%

Interconnections

PO Box 639014 .
Folsom, A 95763-9014 - GRITI> P.

Ovormight address: 151 Bhae Bavine Road, Folsom, €A 95630

CALIF. ISO

Tt is important that the data provided via this form is accumie. Additional tnmsmoission

system Thcoility costs, associated with changes in facility requirements, that are duac ta

difTerences bhotween mode]l data provided by the goporation developer and the achial
Eeneralor test data, may be the responsibility of the goncration developer.

i-
.

B.

TR OIS A
I /RSO0

=enecal Project Imformmation

Projcct MName: PASTORIA EEXPARISTON

Project Location:
Street Address- Fastoria Onerey Center,
ALTRY EdAmonston i Plant Foad
City, State: ILebec, A
Fip Code: D324 ORGS
Proposed Interconnection or Testing dabs: MMay 2006
Propoeged Cormmeorcial Operation date: July 2006
30 years

PFroposaed Termn of Scrvice:

Typc of Projocct

Cogeneration: FReciprocaling Engine:
Biomass: Steam Turhine:

Gas Turbine: ___ X, = Wind: ’
Hydro: FPhotovoltaic:

Combined Cyclc:
Other {(please describe):

(=]




et . koo G

F.

Signamre: M

TE R A EXbA
1 1/AAZ00)

Total Generalol rated owtpuat W)

_1sg . B00

Standby-toad when ga:ne:ran:n: iz o linc (& W):

Individual Bene:m‘l.or rated oniput (kW for cach u.n_lt). 158.800
- Gene i oa.d. QoW 1800 ) &Lreaildis
sFTEiertmel capacity; N IS7,000 -

SDOD__—

'I'bl: ijmicrconnection po:nt(s) and tho location ofmtcrcoa:l_nectlon'

Addivonal geneyator added to the exicritie Pasl:ona_ Fnergy Facility,

Phone *umbers
Fax Murnxber:
Emnail AdArfress-

Bitc. Oemcr

MName:

Sucoct Address:
City, Statc:
FEp Cade:

Phonec Mumbor:

Fax MNuaumbor:
Ernail Address:

T imbterconmecied o SCE™s Pastoria Subgtation

- P_roj act Drevelopor

A T W hitthrmme
4160 Dublin Blvd
Tnrblin, A s
SASSE-3130

P25 _4TS _6TES
9a5-479-7311

ehitt oealni

TFastoria Enargyr Center TI.C

39782 FEdrmonsron Pumping Plant Road
ILeabec, A

D3AZ2A4A3-0OBGG

661-654-B000

661-B5B8-2321
margentinc{Ecalpine_ comm

Percon Responsible fiar completing this Applicatdon’

Toame:
Title:

Company MName:

Staeat Adddvegs:
City, Statc:
Zip Codc:

Adam Roth
Sr. Operations Eng.

_ Calpine
_ 41460 Dubilin BivaAa
Publing, C.A, - o
DASGE

Phone Muambrers
Fax N\m:l]:pe.r:

524 4ATO-GFZE
D25 4797303
_ alanr@calpinc.com

Drate: _11 /B/M
7 / B




Provide tvwo original prints and ope reproducible copy (oo lavprcy than 36

2.
24"y ol the IollovwIng:
A Hite drawino to scaele, showing generator locatfion and point of interconnectHon
“adith the IS0 Gricd
B. Single-line diagrarm shoowing applicable egquipment s1ich as generating Tomits,
stop-up transformers. auxiliary fmnsformers, switches/disconnecis of the
proposed interconnecticon, including the reguired protection devices and
circuit breakere. For wind generator farms, the one line diapgam should
include the distrdbution lines connectnge the vardous groups Of pencratinge
umnits, the canerator capacifor banks, the step up transformers, the distribotion
lincs, and the subriation tansformmors and capacitor banks at the point of
interconnection with the wiility.
=, Generatoxr Yolomaticm
A, TMNMumber of Generators: 3
(Moasc repeat the following itemns for cach gonerators)
B._ Manu factorer: oE
. Y eoar Manufactuoed:
T». Tominal Temnioal Voltage: 18,000
E. Rarsd Power Factor (36): O BS
. Type doduction, Synchronous, 2. with Inverder): _ Symnchronous
5. Phase {(3pbasc orsingle phass): . 5~
H. Connection {Deita, Grounded WY E, EIngrounded WY E, impodancoc
eroonded): _impodance grounded YWY E
I Generator Voltage Repulation Ranpes: —+F— 59%%
I Gonocrator Power Factor Repulation Ranpge: _ 0.8B5 lag — D.95 lead .
¥. For combined cycle plants, spocify the plant output for an ontages of the steprm
Turbine or an outape of a sinpglc combustion turbine:
. Synchronons Generator — (Zeneral Ioloronation:s
{Fl=ase ropoat t‘hl: following for each gencrator)
- Ratesl Gencrator spocd-(rpind: 3500
B Rated MVA: _C 234 D— 0
Ll Rated Generator Pawer Factor: GBS
. SGoncrator Efficicncy at Rated Load (S8): 9%
E._ MMoment of I'nertia (Gncluding prime mmoverd: _ 378,619 bt
= Imertia Time Constant (on machine base) F:= 4 844 Se0 or
MMV A
TE O8NS a
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BCF (Short Cirenit Ralind - the mmiio of the ficld current segured for aled

.
opocn-circuit voltage to the firld curcent required for rmated short—cirouit
crrrent): BT

H. Ploaze attach pemerator reactive capah:i.‘lity’ COrves.

L Ratcd Hydrogen Cooling Pressirre in peipg (Stecam TTnits ondy)y: . 300

T. Please attach a plot of poncreior terminal voltage versus field current that
shows the air gap line, the open-circwit saturation curve, and 1the catnralion
curve at Tull load and rated power factor. .

=5, Excitation Systern Information

(Please repeat the following for cach penocratary

o

Indicate the AMenuiaclrares -1 =4 - and Type i of

excitation systern used for the genemator. For exciler Type, please choosc from 1 to
8 below ar describe the specific oxcitation systoa.

w0

2
3)

1)
s>
[
D

25}

Fotating 4T commurtator exciter with continuously actimge regnlator. The
regulAror POWET SOUTrcE is indepondont of the gemeraror lerminal wolba e
and current

Fotating DN commentalnr exciter with contfinniously actinge rogulator. The
:regulator power aowree 1is bug Ted firom the ganerator terminal voltage.

Totating ™ commtator cxciter with non—Sontinnonsly acting regulator
{i.e_, remirlator adjustments arc made in digcrete Increments).

Rotadng AC Altcrnator Exciter with non—conbroled (diode) rectifiers. The
reoilator power source is independont of the genemtor terminal wolta pe
and curment (unt bus-Ted). _

Rotating AC Alternator Exciter with controlled (thyTistor) roctifiers. The
rocpulator povwer sowurze is fed Som the exoiler outpint vohape.
Rotating AC Alternator Exciter with controlled (thyristor) rectifiers.

Static Exciter with controllced (thyristor) roctificts. The repualator power
yource is hus-fed fiom the gponoralor tcaminal voltapge.

Static Exciter with controlled (thyristor) rectifiers. The regniator power
sourcc is bus-fod fiom a combination of grncmtor terminal vollaye and
current (componnd-soinoce comrollad roctificrs system.

. Arntach s copy ol the block diagtrarm of the excitation systemn from its instruction
manual. The diagram should show the fmput, outpur, and all feedback loops of
the excitation systom.

TE OB Sk
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C. Pxcitation syshcrnm response ratio CASA): 2

Tr. Full load rated exciter onbpirt voltae: 35D v

E. Maximuean exciter outpul voltage (celling wvoltape): 215 p1,
¥. Otheor comments regarding The excitation ayuteon?

Fower System Stabilirer Inflormation.

{(Flease repeat the followdinge Jor each generator. All new ceneralors are regquoircd 1o
ingtall PES tmilese an exemption hae been oblamed oo WECOCC. Such an
excmpiion can he abtained for undts That da not have snitable excitation syoteme.y

AL Mannfactorcr: G
B. Is the P55 digital or ansalog? _  digi -
C. Note the input sipnal somrce far the PES?
Pus froguoncy Shafi speed Bus Voltage
_imtepral al accelerating power Orher (specify solrrce)
. Plensoe attach a copy of a block diapram of the PSS from the 'SS Instraction
Iwiannual and the correspondence berween dial seitings and the time congtanre

aor PSS gain.
E: Other comments reganling the 'S57

Twurbine Zovernor Information
{(FPlease repeat The following for each gemermior)

Flocasc complete Part A for steam, gar or combined-cycls turhinez, Part B for
hydro turbincs, and Part & for both,

A Steam, gas or combined-cycle nurhines:

1) List type of init (Steam, Gax, or Combined cycle): _ gax

2% I steam or combined-cynle, does 1he thhabhine system have a reheat
process {(ie, both high- and low-presamoe tucbhines)?

33 ¥ ptcam with reheat process, or if combined-—cycle, indicats fn Fhe spaco
provided, the percent of firll load power produced by each tuirbine:

Low prassnre tarbine or ges hhaobine: ]
High pressure hiobine or steam turbine: k-]




B. Eydro hhobines:
1) Turbinc efficiency at yatcd Joad: b 23
23 Length of penstochk: I
) Acverage cross-sectonal area of the penstoeks: j | vt
43 Typical maximum head (vertical distance from the bottom of the
ponstock, at the_pate, 1o the wwater level): 1L
5) Is the water supply run-olf~the-oiver or reServoir:
5) Water flow rate at the Typical maximuamn head- 3 /scc
7y Avorape Enerpy rale:s kW -hasfacre=—fr
B} EsHrmpatcd yoarly cocrepy produchHon: X W-hx=

Complete this section for each machine, iIndspendent of the tarbhine typc.

1) Turbine mmannfactniress [ =4

2y Meccdimum tharbine poorer oackpaats 170000 W
Moinirnnrn Marbine pover ootput (while on lincs): - 85,000 AW
4) Govemor infoomelicon:

a: Droop sctbng (gpead regulation): 5%

b: Is the govemor mechanical-hydraulic or elcciro-hydravilic (Electro—
by draulic governors have an electronic speed sensor and’
tansducer.)y? _ slectro-hydraualic .

o Oiher comments regardine the hurbine governor systom™

Syanchronous (enerator and Associated Egnipment — Dynamic Models:

For each Generator, gOovernor, exciter angd prower sysiem st;ihili.ze;r, select the
appropriale dynamic model oem the General Electrc PSLF Proagram Melanmial and
provide the reqguire<] input data The matnal is available an the (3E webidbs at:

httpz=//quickplaccB ] _reexivanct comyCOuickPlace/fpeec pe pelffTacel Shraryr- 25 X SSHAOTOO0A RO TN
Toc/9Zbel 3 fReglhSR3POSZI670E00] 6723 8/7OmenDocument

efh

Genorator detn sheets ars available on the (GE wobsitc at:

01 I com/ icki"lace ffreeo o =l aegel Th: AEXEEAD A OO S Sl 7

e ~ffouichpl
gl Index/SFA12CDORISZSFIZRES IS 5ATHONSSI I/ FOPpen T ocuimeal

“Thc models are linted alphabetically in Tablc 3.2 and by model type in Table 3. 3.
These tables are: in Secticon 3.10.3 of the manual. Links to these tables are
provided in the Program Manual®s Table of Contents. Thexe are links jn the tablos

BT ria) 5 Wy
1 1/82004 a
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t0o B doetailed doescription of the Fpecific model, a dofinition of cach parameter, a
list of the owdpirt channels, caxplanatory notes, and a conirol system block diagram.
The block diagrams arc also available on The Ce-TS0 website.

If you reguirc assistancoc in dovclopings the models, we suppest Yo Gondoct
General Electric at 518-385-8150. Accnrate radela are inrportant to oblain
a2ccurate stady reenlbs. (Costs associated with any changes in facility reguirements
that are= due to differences hetween modc] data provided by the peneration
deveoloper and the actoal] gencrator test data, will normally be the responsibility of

1The penceration developer.

TInmdunction (zencrator Datas

A Fated Generator Power Pactor at rated load:
7. Moment of Inertia (nclnding prime movex):
. Do you wish recloze blocking? Yes » o

MNMote: Sufficicnt capacitance may be on t_'hE: line now, ar in the fibaye, and
the pencrator may self-excite nnexpectediy.
Genecator Short Circoit Bata - -~
o

For cach gemersior, provide the following roactances expressed in p.u. on the - .-;_E')
Ecnorator base: =-
NI — positive sequence subtrangicnt soactance: L 0 = T l-':;S“\
X2 — negative sequence cubtrangicont rocactanco:

M0 — meTo sequeancs subirancient reacianee;

CGenerator Grouncddizr e

A Solidly goouanded
B._ "4 Grovmded thoroupgh an impedance
Impedance valne in pou on goncrator base: Tt- 31.5 -1,
- Pai.

. Tmprounded

Step-LUp Transloxrmer Ddata
For each step-up transformer, 7511 oul The data fom provided in Table 1.

OES ML
i
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E Lirne Data

Thero is no neced 1o provids data for new Jines thatl are 1o be planned by the
Participating Transmission Owner Howovor, for tranomisgion lines that arc to be
planned by the generation developer, please provide the followimg information:

MNominal Voltapges:
Line Lenpth (miles):
Linec termination Points:

Conductar Types Sizc: -

If bundlcd: Mumber per phase: Bundle spacing in.

Phace Confipuration: Vertical . Horizonital:

FPhase Spacing (ft): A8 . B - . =

Dristance of lowest conductor to Grnn:nd_ £t

Gound Wire Typo:. = Sizmes Diistance to Gromnd: i

Attach Tower Configuration Diagram.
Summer line ratings in amperes {(noonal and smergency)

Resistanco (1): _ DL
Reactanco: (X)- oo, e
Line Charging (B/2)- Do, = -

== On I -RAV A and nominal line voltage (IcV) Base
13, Stadics
Will the Participating Tranrmission Owner be responsgible for condirectinge the

Swstom Impact Study and Facility Stady or will the project proponent be abli-an e
another party 1o complets these studices?

IR/ RACRA
11782003 B




TABLE 1
TERAMNSFODLRMER Tr2ATA

UMIT___  Cormbustinog Toaobine
MHMUOMBER OF TRANSFORMBERS PHASE
BATED K'WVA H Windiug H WWinding, W Winding
Cameccton
(Delm, Wyr, God) WY E Deifia,
L a2 fE—

. 55 C Rise
AT (et G <5 65 C Rise

T g 2 PO Pt

TRowa wsite@ . pow ¥ICL RATED VOLTAGE | ENTERE ) .
To vowse i VST BIL. 7501w L YED e = avbiadl /
AVAILABLE TAPS D en il D L4 L pit
(plenncd ar T 5L - -
- IO TAP m? e

TAP SEITIMNOE

COOLING TYPR: (A

A TF O N

I 5V

.
: Akese [ £LLLT
E H B w
002 pu Plele 3 it
CURRENT TRAMNSFORMER EATIOR
H_I0O0=5 kil X 120005 7 ol

FERCOCEINT EXCITIRNG CUOREERNT 100 %46 YVolmps; L10%% Volbypre

pply copy of Ia end menn fciare s test report when availabila

FRCAO S b
11582004 o




AModel Name: genrou

Description Solid rotor gencrator represcnted by egual mutaal
inductance rotor modeling

Prerequisites: Gonerator prescnt in Ioad flow working case

Inputs: Notwork boundary variables, Field Voltage,
Turbine Power

Invocation: genrou [en=] {<name=> =lkv=} =ids= :

Paramefers:

EPCE Defardr
Fariable D ara PPescripfiorns

A FETF Tpdo F.O ID—axis transient rotor time constant

Q.033 Tppdo 0.030 IP-axis sub-transient rotor iime constant

O_a409 Tpqo o.75 Q—axis rransient rotor time constant

0.071 Tppgo 0.05 Q-awis sub-transient rotor time constant

A4 8449 H 3.0 1nertia constant, sec

(o] I Q.0 IDamping factor, pu

=2 14 d 2.1 IP-axis synchronous reactancc

2 O42 g 2.0 Q-awxis synchronous reactance

Q.322 Lpd 0.2 ID-axis transient reactance

0. 497 Lpqg o.5 Q-axiy Iransicent reactance

O.228 Lppd o188 ID—axis iransient reactance

0.18%9 1 0.15 Stilalor leakage reactance, P11

0055 51 0.05 Saluration factor at 1 pu flux

0.231 512 o.3 Saturation factor at 1.2 pa fTax

o.004 a 0.0 Siator resistance, pu

o Recomp 0.0 Compounding resistance for voltage
control, pu

0 Heomp ©O.0O Compounding reactance for voltagoe

contral, pu



Description TEEE type ST4b excitation systemn

Prerequisites: Generator model ahead of this model in
dynamic maodels table

Inputs: Compounded generalor terminal voltage,
generator field current, generator spood

Invocation: cxscan [«=n=] [<cname= =k} <id= :

Parameters:

EPCY Defarady
Vuriable Dafa Dexcripriors

Q Tr 0.02 Filter Lime caonstant, sec

3.97 ¥ pr 3.15 FProportional Gain, pu

3.97 FAr 315 Integral SGain., pu

.01 Ta .01 Time constant, sec

1 NVITmaix 1.0 Maximum control element oulput, pua

-O0.B7 VrInin -0O.B7 Minimum control elerment output, pu

1 K prm 1.0 Prop. Gain of ficld voltage regulator, pu

O ¥im o0 Integral Gain of field voltage regulator,
pu

1 Viumnax 1.0 Maxwirmmum field voltage regalator outpuat,

. pu

-0O.B7 Vmmin -0.8B7 Minimom ficld volitage regulator output,
i=2F!

O e 0.Q0 Excitation limiler gain, pu

5.04 p a5 FPotcnlial source gain, pua

O Angp 0.0 Phase angle of potenlial source, degrec

O B 0.0 Cuarrenl source gain, pu

O_0OBE Ko .08 Exciter regulation factor, pua

[0 ] ) 0.0 P-bar leakage reactance., pu




Model Name: ggowvl

Description General governor imodel

Prerequisltes: Gonomator model ahead of this model in the
dynnmic models table

Inputs: Shall spead

Invocation: ggova

[mwocap=x=valuax]

FParameters:

FEFPCE. Prefaals

Furicalle Pora Descriptiors

0.05
1

N

th

amniam
el

COOOROORK

al

r
rselect

1 pelcc
maMcIT
mincrr
Kpgov
Kigow
Fdgowv
Tdpgow
vimax
wimin
Tact
Fturb
winl
T

Te
Flag

Teng

[~ra=]

{~mame> —<kwv=>] <id= =

0.04 FPermanent droop,
1.0 TFeedback sipnal Tor droop

— 1 =melecied elecorical power

= 0 none (isochronons govcecrnor)

-1 fuel valve strokc ( ttuc strokc)

= -2 gowvernor output ( requcxled stroloe)
1.0 Elcctrical power ransducer Litne constani, sec.
Q.05 IMaxwimum valuc for speed error signal
—-0.05 Minimum value for speed error s1ignal

2
]

I

HO0ONO0=mONY
COLMNLU=0AQ00

e
o

Gowvormor proportional gain

Govormor inlepral pain

Govermor derivative pain

Govermor degvalive conroller time consrant
IAnxirmurm valve position lHmdr

Minimum valve position limic

Aciuaalor Ume conRtant

Trurbine pgain

o lowad el Jow, pou

Turbine Jug Lime constant

Turbine leod time consiant

Swvitch for Macl source characleristic

= 0 for fucl flow independent O speed

= 1 fucl flow proportional Lo speed
Transport lag timec constant for diesel]l engine



-

[&]

~

=]
-

-
[ul

oo

YhhOR =000 -=J~0

b

Q

g
e
o

TTHload 3.0 Load Limitcr time cOonstant

Hpload 2.0 TI.oad limitcer proportional gain for I
controller

Fiload O.&7 T.aad limiter intocgral gain for *T controller

T.dref 1.0 T.oad limiter reforocncoe valuie poia.

Tom a.0 Speed sensidvity coclficient, poaa.

IOpPen 10 MMaximnm wvalve oponing rate, p.u./scc.

rlose =01 Minitmum valve closing rale, ppu /sec.

Foarmw 0.002 Power coniroller (rocsct) gain

Pmwset BRO.D Power controller sctpoint, MW

asel O 01 Accelermlion limiter sctpoint, pou /Sec.

Fa 10.0 Acceleration limiter Gain -

Ta 0.1 Acve]eration [imiter time constant, sec.

db .0 Spesd governor dead band

Tra .0 Temperaire detcction leand rime constant, scco.

Tahk 5.0 Temperatiare dertection lapg timme constant, sco.

rop 2.0 Twlioximum rate of load limit increase

rdown —95.0 TwIaxwimmnm rate ol load Timit decreasc



Model Name: pss2a

Description Dual inpul Power system stabilizer (IEEE Lype

PSS2A)

Praragul=sites: Goenerator model alhead of this model in dynamic

models table

Inputs: Generator shafl speed Frequency of generator

terrmminal or system bus voltage

Gencrator clectric power or acocoeleraling power
Voltage ampliinde of generator terminal bus or

systemn bus
Cuarrent amplitude specificd branch

Invocation: psssea [<n=] {<noamex <kw=}

Parameaeters:

Er«T Defasdde
Variable Date Descriplion

1 J1 1.0
(o) K1 o0
3 Jz 3.0
(o) 2 o0
2 Tw1 2.0
2 Tw2 2.0
2 Tw3 2.0
O Tt o0
O TS o0
2 7 2.0
0_206 Ksl2 o 2
1 Ks3 1.0
1 Ks4 1.0
o5 TEB o5
a.1 TS .1
1 n 1.0

Input signal #1
Input signal #1
Input signal #2
Input signal #2
First washout on signal #1, sco.
Second washont on sigmal #1, sec.
First vwashout on signal #2_ sco.
Second washout on signal #2, scc.
Time constant on signal #1 scc.
Timec constant on signal #2 scc.
Gain on sipgnal #2

Gain on signal 42

Gain on signal A2

ILead of rarnp tracking flter

Lag of ramp tracking lilier

Order of ramp tracking filtcr

codc
remole bus oumber
codc
remotc bux number



Ly WA
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Order of rtamp Lracking filter

Stabilizer gain

ILead/lag time consianl, sec.

ILead/lag time conslanl, sec.

I.cad/lag Lirme constant, sco.

I.cad/lag 1ims constant, scc.

Stabilizcer oulput max Iimit, p_u.
Stabilizcer oulput min 1imit, pona.

Lead/lag num. Gain. (not in IFEE model)
Lead/lag timmc constant, sec. {(not in TEEE
model)

Lead/lag time constant, scc. {(not in 1I2ER
madel)
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R i ESTIMATEDRD GENERATOR DATA
Custormens CGALFPINE
StatiornfProjecis oO7TAY MESA R .
aneratoer Numbars AXTHEIE N -
-Generator Types FFEFH= LU i - . R

Ang 23 2007
5 FF 30 p=zxig 40 0 Goas ‘IBBQDD W 7FSO5 SArmnpys
O Hry 3 Phas=e WYE Connooction

Excher FAbtjingg -
TYpPe Sislle o
FTEO W S50 Vols 2057 DG Amps

Fisld Ampz & Generator maed Load i683

=1 | wrAlLIres are guathnie ot 1o ewee x Insut:ation Clags ITemperature Risae

StrEtor coils: 100 - by eEmbedded delacior - Armaiure P = ~
Fiz=ld collz 51D "L by Aesislance Field class F B
Ccollarior Gas Aisa 20 °C by ATD - )
Conlino wWeer e ts B Senerator £la] CH0% = Dirrbe’
(D3| not appicable Tor Dpen Ventlatsd Uni=. Alr conlad O%W unhts, values will be shown [ =1=1=1=1=)]

Generdar Oulpuls DL O0D Howra

Losx to Coolers: TETE Fowr

Inlal ¥Waicyr TEmMmpamiureE: |Fi.5 O

=0 ==

Ouler Rold Gas TamporEatoara
Coolant
Maximum Fouling Faclar
T ol Waler Flow Rocquirsd:
Coolam temparaturs Max
Hoad Logs Par Toolen
faximum Opcralfng Pressara: 125 pElo
B8.5184 bar
Dielectric tost= (Aalvween coils aand ground, SOAA0 hertes &0 far 1 ming)

Shatdsr 37O

o001 150 F {hours~foolequsared=-F) )
1780 GPM {total fTar all coslers)

55 -

=22 Feet of Water

Rotar Aazoaow -
EEMNERAL CLEC THIG COMPART EBIZE | CAGE COUOE ohwrds WD
. .y
@c&ﬁ FPOWER (sCNERATION BOHEMNECGTALY, MYy ATRALSTE
DREAWN: AsE C _
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S DW= MDY E=1s] TREV
e AFaAIETS -
BEA MNCES =r DInik): Dirrzet Sorls Dusdiatgis Aabs
Salurstad Synchmonous Mo =12 e 2 o2 R
Unsaturatad Synchronous g 2z Xm 202
Saturated Transiend - X 0.z3
Unsaturatad Trmanaieont | : X' D.26 n K o.a6s
Satirated Sub trangient - - X, oas b | X 015
Unzsatusted Sub mnsient oy Lo Ny =1 -0 - - (o £r1o4
Ssiumaled Negathve Sequcnce Ko anis -
Unesturated NMegathve Sequenco DX o.Tas -
Soiurated Feros Sequshce e o125
Unsaturated Zara Sequeance ey - =¥ - 4 -
Sohrraled Leslktage Beaciance T o_tas
Unsatrated L eakags Reack=nce Xa oIS
FIELD TIME COMNSTANTS (Seconds & 125 . - ]
Cpen Gircul 5.7 Tqu o.s8
“Thme Phas=a Short Circult Translant 'l".-_g .52 T o. 13
-Lire To Lina Shan. Circul Transleot T 0.9 -
Lina To Neuual Short Circuil Translamt T o 1.2
'l"u 0.023 ) T e [=X="-11
- T e [aMwl=T<]

Short Gircwll Sob tanoient
Open Cincul Sub imnslant [a s
AAMATLDRE G COMPORNENT TIME C‘:ONETAI‘\ITS {Srconds< 100 ~C3)
“Threa Phase Shorn CGuaouil Ten a.23

Tam o.a3

Line To Line Shorl £imul
Lins To Neaumsl Short Gt Ty [a - o

AAMATUORE WINDING SEQUERNCE RESISTAMNCES (Per UInix)

FPoslhve =, [a N arc ]
Mepative Fg D.a2o3
o Fg [eRaydul-]

Heal:::anl::a. Faelommncoe ond Time Consiant cata may be interpreted per IEEE 115, section Wil
The biese reacklnce (FLUNITT}) 1z cslcdlaled by the amnaturms KV sguared / WMWAL

Bares reaciance = 1 _3AB46E COhros

105
= il o~ L LS

0.B06Z 11k

0.001F A (100 =)

.186 O (125 ~C)

1683 A

2014 A

Fowor Bhort-TTme Thermal Gapadily, (=7t
Turbine- Genemtor Comblned Inedia GonstEnt H
Threc Fhasse Armators Winding Capachance
Armaiure Windimg D¢ Aesistance (Per Phaes)
Fleld Winding DC Resisiance
Fleld Gurranl At Fatlaed Mve, Arnalure Yolhape, & PF
ietd CGurrerd Al Ratsd- KA, Armalure Valage, O PF Legging

(Far Sysfems Study Only - Nol Allowable O pemling Foint)
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A STRaAETS - -

MACHINE SATURATION DATA
5.0 = 0.0575
L&A 2 = D441

fAzaching saturalion may be calculatad rom the dats of curvas A and B of

ESTIMATED SATURATION AND SYNCHRONOUS IMPEDANGE CURVES™.
- N . =%/1 .07 I5'tHs field amp difference from B Is A dividad by the Ncld arip of A =1 1.0 o vohage.
XM BPATID '

A = 224 R r=tlo equals “MPP/IDYVT * base reactmnce f armature DG resismnca at 100 G

GBENERAL Bl E=THIC COMBPARY si‘a_;A CAGE CODE DS ney
@GEFDWE]’I GENENATION SECHENECTADY, MY - arasasrz
ORANYI- HSE
ISSUED- RSE Soale l | SHEE Y =
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